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PROCEEDINGS, PART I 


The Society is not responsible, as a body, for the statements and opinions advanced sy 


SUMMARY OF THE PROCEEDINGS OF THE THIRTY-SIXTH 


THe THIRTY-SIXTH ANNUAL MEETING OF THE AMERICAN SOCIETY FOR 
TEsTING MATERIALS was held at The Stevens, Chicago, IIl., June 26-30, 1933. RS “ee 
The following i is an analysis of the registered attendance at the meeting: Mem- 
bers in attendance or represented, 614; guests, 89; total, 703; ladies, 70. ae 
The corresponding statistics for the Thirty-fifth Annual Meeting are: Members __ 
in attendance or represented, 588; guests, 86; total, 674; ladies, 82. ar 


THE Seconp Exursir or TESTING APPARATUS AND EQUIPMENT sponsored 
by the Society was held in the Exhibition Hall of The Stevens throughout the _ 
five days of the annual meeting. In the seventeen booths which comprised 
the Exhibit there was displayed both industrial and non-commercial apparatus. 
Nine companies in the industry sponsored booths showing new and improved _ ses 
apparatus they have developed and several research laboratories of educa- 
tional institutions, associations and companies exhibited apparatus and equip- 
ment not produced commercially which was devised for special tests and ae 
research work. Five A.S.T.M. committees also participated, some showing © 
equipment they are using in the development of test methods, while others 
displayed results of research work. Apparatus described in technical papers _ 
and reports presented during the meeting was also demonstrated in the Exhibit. _ 


First Sesston—Monpnay, JUNE 26, 9.30 A. M. 


Symposium on Cast Iron 


(Joint Session with American Foundrymen’s Association) ruc , 


Messrs. Hyman Bornstein and D. M. Avey, co-chairmen. 


President Cloyd M. Chapman in opening the Thirty-sixth Annual Meeting a e 
directed attention to the many accomplishments and advances in materials 
standardization which the committees were reporting to the Society this year, > 
Reference was also made to the program replete with many interesting technical __ 
papers and the valuable reports on the investigative and cooperative research 
studies being carried on re the ee He stated that these accomplish- 


: 
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| 
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Aa Heat Treatment of Cast Iron—presented by R. F. Harrington; anh 
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ments and contributions were commendable in view of the unusual circum- 
stances and conditions that were experienced during the past year. In referring 
briefly to the amazing demonstration of progress of the human race during 
the past century, portrayed at the World’s Fair, he called attention to the 


a many contributions made by science and the important service which the 


Society had rendered in these developments. He pointed to the many con- 

ributions made by the Society at this ting as further evidence of its desire 

to continue to contribute in advancing this progress during the present century. 

The President appointed a Committee of Tellers consisting of H. G. Farmer, 

chairman, L. S. Marsh and H. H. Morgan to canvass the vote on the election 

of officers, the report of the tellers to be received in the evening at the Fourth 

Session. 

- President Chapman then extended a cordial welcome to the members of 

the American Foundrymen’s Association at this joint session of the A.F.A. 

and the A.S.T.M. devoted to a Symposium on Cast Iron. This symposium, 

the third in a series under the auspices of the two societies, was arranged by a 
joint committee under the chairmanship of Hyman Bornstein. 

The President introduced the co-chairmen of the joint session, Hyman 

, Bornstein and D. M. Avey, Vice-President of the A.F.A., the latter represent- 

ing F. J. Lanahan, President of the American Foundrymen’ s Association; and 

then presented the secretary of the session, R. E. Kennedy, Technical Secretary 

the A.F.A. 
; Mr. Bornstein in opening the symposium stated that it had been arranged 
_ for the purpose of providing the engineering profession with authoritative 


data and information on the properties of cast irons produced by the best 


_ methods of production. The symposium, devoted to the general engineering 
properties of cast iron and the metallurgy of cast iron, was then presented 
under the following topic subjects and, after presentation, was discussed: 

im Metallurgy of Cast Iron—presented by J. W. Bolton; 

a Physical Properties of Cast Iron—presented by J. T. MacKenzie; 


’ Machineability and Wear of Cast Iron—in the absence of A. L. Boegehold 
: presented by J. T. MacKenzie; 
a Corrosion and Corrosion-Resistant Iron Castings and Heat-Resistant 
7 Cast Irons—presented by E. K. Smith; 
. Classification and Specifications for Cast Iron—presented by W. H. Rother; 


aid White and Chilled Irons—presented by R. S. MacPherran; 


ss Welding of Cast Iron—presented by E. K. Smith; 


Smith. 

= The meeting then adjourned till 2 p. m. oe 

SECOND JUNE 26, 2 P.M. 
ane lene Cast Iron, Effect of Temperature on Metals 


(Held Simultaneously with Third Session) 
Mr. H. W. Gillett in the chair. 
eee, The report of Committee A-7 on Malleable Iron Castings was presented 
by the Assistant The advancement to standard of 


Recommendations to Designers of Iron Castings—presented by E. K. 


To 
he? 


revision of the Standard Specifications for Malleable Castings (A 47 - 30), in ae 
he form of separate tentative specifications, was approved for reference to 
etter ballot of the Society for adoption. a 


The report of Committee A-3 on Cast Iron was presented by the chair- — 
an, Hyman Bornstein. The committee withdrew its recommendation for 
he adoption as standard of the Tentative Specifications for Gray-Iron Cast- 
ings (A 48 — 32 T) which appeared in the report as preprinted. The committee, 
however, recommended the withdrawal of the Standard Specifications for 
Gray-Iron Castings (A 48 - 29) and the Standard Specifications for High-Test 
Gray-Iron Castings (A 88-31) which the tentative specifications are intended 
to supersede. This recommendation was accepted subject to approval by 
letter ballot of Committee A-3.!_ In presenting the report Mr. Bornstein called 
on J. T. MacKenzie to present the report of Subcommittee XV on Impact 
Testing, which after presentation from manuscript was discussed. 


An informal report of the Sectional Committee on Specifications for Cast as 
Iron Pipe and Special Castings was presented by J. T. MacKenzie. 4 


The report of the Joint Research Committee on Effect of Temperature on 
the Properties of Metals was presented by the chairman, H. J. French. The 
proposed Tentative Method of Test for Short-Time High-Temperature Tension ao 
Tests of Metallic Materials and Method of Test for Long-Time (Creep) High- 
Temperature Tension Tests of Metallic Materials were accepted for publication —_ 
as tentative. In presenting the report, Mr. French called on H. F. Moore to nS a 


present a brief abstract of the cooperative tests in three laboratories carried tS: ee. 
out in accordance with the short-time high-temperature tension test and which  __ er, 
included a discussion of the determination and significance of proportional 
limit and breaking strength, and the significance of the results of short-time _ 


high-temperature tension tests. 

A paper entitled ‘Creep and Structural Stability of Nickel-Chromium- 
Iron Alloys at 1600 F. (870 C.),” by W. A. Tucker and S. E. Sinclair was pre- 
sented from manuscript by H. S. Rawdon and discussed. ah 


Mr. Austin and 


The meeting then adjourned till 8 p. m. hast 


SESSION—MoONDAY, JUNE 26, 2 P. M. 
Preservative Coatings, Electrical Insulating Materials, Rubber, Testes 
(Held Simultaneously with Second Session) 3 * 

President Cloyd M. Chapman in the chair. 


The report of Committee D-1 on Preservative Coatings for Structural — ne Ber. 
Materials was presented by the secretary, M. Rea Paul. The proposed Tenta- 
tive Specifications for Wood to be Used as Panels in Accelerated Weather — ty te 
Tests of Paints and Varnishes, Specifications for Spirits of Turpentine, for 
Shellac Varnish, for Centrifuged Shellac Varnish, for Industrial 90 per cent _ . 
Benzene (Benzol), for Industrial Pure Toluene (Toluol), for Industrial Xylene a “oe a 


1 The proposed withdrawal of the specifications was submitted to letter bailot of Committee A- - *% 
which consists of 95 members; 59 members returned their ballots, the results being as follows: Speci- = 
fications A 48, 47 affirmative, 1 negative; Specifications A 88, 46 affirmative and 0 negative. «idl 2 
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SUMMARY OF PROCEEDINGS 


(Xylol) or Solvent Naphtha, Specifications and Methods of Test for Tricresyl 
Phosphate, and Tests for Soluble Nitrocellulose Base Solutions were accepted 
for publication as tentative. 

The revision proposed for immediate adoption in the Standard Methods 
of Sampling and Testing Turpentine (D 233-26) was unanimously approved 
for reference to letter ballot of the Society for adoption as standard, this recom- 
mendation requiring a nine-tenths vote. The proposed revision of the Standard 
Specifications for Basic Carbonate White Lead (D 81-31) was accepted for 
publication as tentative. The proposed revisions of the Tentative Specifica- 
tions for Soya Bean Oil, Raw or Refined (D 124 - 22 T) and Methods of Testing 
Nitrocellulose Clear Lacquers and Lacquer Enamels (D 333-32 T) were 
accepted, the specifications and methods as revised being continued as tentative. 

The Tentative Specifications for Raw Tung Oil (D 12-25 T), for Boiled 
Linseed Oil (D 260-28 T), for Soluble Nitrocellulose (D 301-31 T), for 
Ethyl Acetate (85 to 88 per cent grade) (D 302-30 T), for Normal Butyl 
Acetate (88 to 92 per cent grade) (D 303-30 T), for Butanol (Normal Butyl 
Alcohol) (D 304-30 T), for Amyl Acetate (Synthetic) (D 318-30 T), for 
Amy! Alcohol (Synthetic) (D 319-30 T), for Butyl Propionate (90 to 93 per 
cent grade) (D 320-30 T), for Ethyl Lactate (Synthetic) (D 321-30 T), for 
Acetone (D 329-31 T), for Dry Bleached Shellac (D 207 — 29 T), for Orange 
Shellac (D 237 - 29 T), for Pure Linseed Oil Putty for Glazing (D 317 — 32 T); 
also the Tentative Methods of Sampling and Testing Shellac (D 29-29 T) 
and Sampling and Testing Lacquer Solvents and Diluents (D 268 — 31 T) were 
approved for reference to letter ballot of the Society for adoption as standards. 

The tentative revisions of the Standard Methods of Routine Analysis of 
Dry Red Lead (D 49-29), of Yellow, Orange, Red and Brown Pigments 
Containing Iron and Manganese (D 50-27), of Titanium Pigments (D 186 - 
29), of Dry Cuprous Oxide (D 283 — 29), of Dry Mercuric Oxide (D 284 - 29), 
of White Pigments (D 34-30) and Test for Hygroscopic Moisture (and Other 
Matter Volatile Under the Test Conditions) in Pigments (D 280-31) were 
approved for reference to letter ballot of the Society for advancement to 
standard. 

The withdrawal of the Standard Specifications for Gum Spirits of Turpen- 
tine and Steam-Distilled Wood Turpentine (D 13 — 26) and for Destructively- 
Distilled Wood Turpentine (D 236 - 27) was approved. 

Mr. Allen Rogers, chairman of Committee D-1, then presented a brief 
summary of the activities of the committee and the plans for the coming year. 

A paper entitled “Factors in the Presentation and Comparison of Particle 
Size Data,” by E. J. Dunn, Jr. was presented by the author. 

The report of Committee D-17 on Naval Stores was presented by P. H. 
Walker. 

The report of Committee D-11 on Rubber Products was presented by the 
chairman, H. A. Depew. The withdrawal of the Standard Specifications for 
Wrapped Air Hose for Use with Pneumatic Tools (D 46 — 24), for Braided Air 
Hose for Use with Pneumatic Tools (D 60-24), for Wrapped Cold Water 
Hose (D 177 — 24) and of the Tentative Specifications for Steam Hose (D 54 - 
31 T) was approved. It was announced that these standards which were 
being discontinued would be replaced by Tentative Methods for Testing 
Wrapped Hose! and for Testing Braided Hose! which would be submitted to 
the Society through Committee E-10 on Standards during the summer. It 


1 The methods have been issued as tentative, see pp. 915, 909; also Editorial Note, p. 411. 
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was also announced that the committee had completed proposed Tentative 
Methods of Testing Rubber Belting Used for Power Transmission! and also re- 
visions in the two existing Tentative Specifications for Insulated Wire and 
Cable* which would likewise be referred to Committee E-10. ae 


“% Mr. Arthur W. Carpenter then assumed the chair. aerial 


The report of Committee D-13 on Textile Materials was aS by the _ 
chairman, H. J. Ball. The proposed Tentative Specifications for Holland 
Cloth, for Asbestos Roving, and Methods of Test for Small Amounts of Copper | 
and Manganese in Textiles were accepted for publication as tentative. 


ANNUAL MEETING 


d Belt Ducks (D 181 — 25), for Cotton Yarns, Single and Plied (D 180-27), 
or Electrical Cotton Yarns (D 203-25) and for Cotton Sewing Threads 
(D 204-27) were unanimously approved for reference to letter ballot of the 
Society for adoption as standard, this recommendation requiring a nine-tenths 


Specifications for Tolerances for Hose Ducks and Belt Ducks (D 181-25) 
were accepted for publication as tentative. The proposed revisions of the — 
Tentative Methods for Identification of Textile Fibers and Their Quantitative 
Determination in Mixed Goods (D 276-31 T) and Definitions of Terms Re- 
lating to Textile Materials (D 123-30 T) were accepted, the methods and. 
definitions as revised being continued as tentative. 


Goods (D 231-28 T), as revised, Specifications and Tests for Cuban (Jute) - 
Raw Sugar Bags (D 275 - 27 T), Specifications and Test Methods for Asbestos — 


as standards. 


Machines (D 76-27), Specifications for Tolerances and Test Methods for 


Textile Materials (D 123-30) was approved. It was announced that the 


in 1931 when a revision in the form of separate tentative specifications was — 
issued. The withdrawal of the standard specifications was accordingly approved. © 


The report of Committee D-9 on Electrical Insulating Materials was 5 
presented by the chairman, H. L. Curtis. The proposed Tentative Specifica-— 
tions for Flexible Varnished Tubing Used in Electrical Insulation, for Black | 


1 The methods have been issued as tentative, see p. 904; also Editorial Note, p. 411. 


2 The revised specifications appear on pp. 871 and 894, see Editorial Note, p. 411. 
P I—2 


The revisions proposed for immediate adoption in the Standard Specifica- A 
ions for Tolerances and Test Methods for Tire Fabrics Other than Cord Fabrics © 
(D 122 - 30), for Tire Cord, Woven and on Cones (D 179 — 30), for Hose Ducks 


vote. The proposed revisions of the Standard General Methods of Testing 3 . 
Woven Textile Fabrics (D 39-27), Specifications for Tolerances and Test _ 
Methods for Certain Light and Medium Cotton Fabrics (D 274-29) and 


The Tentative Specifications for Tolerances and Test Methods for Knit 


Tape for Electrical Purposes (D 315-31 T), Specifications for Chafer Tire __ 
Fabrics (D 316-31 T) and for Enameling Duck for the Tire Industry (D 336- 
31 T) were approved for reference to letter ballot of the Society for adoption —__ 


The tentative revisions of the Standard Specifications for Textile Testing _ ey 
Cotton Sewing Threads (D 204-27) and for Asbestos Yarns (D 299-29) 
were approved for reference to letter ballot of the Society for advancement to 


standard. The withdrawal of the Standard Definitions of Terms Relating to ih dt 5 


committee had intended that the Standard Specifications for Tolerances and a % 
Test Methods for Electrical Silk and Cotton Tapes (D 259 - 27) be withdrawn — : 4 


Bias-Cut Varnished Cloth Tape Used for Electrical Insulation, and Methods 5 a 
of Testing Sheet and Tape Electrical Insulation for Thickness were — J as os 
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6 SUMMARY OF PROCEEDINGS 


for publication as tentative. The proposed revision of the Standard Methods 
of Testing Electrical Porcelain (D 116-30) was accepted for publication 
as tentative. 

The proposed revisions of the Tentative Methods of Testing Sheet and 
Tape Insulating Materials for Dielectric Strength (D 149-32 T), Testing 
Compounds Used for Splicing Electrical Cables and Filling Potheads (D 176 - 
29 T), Testing Untreated Paper Used for Electrical Insulation (D 202 - 32 T), 
Testing Varnished Cloths and Varnished Cloth Tapes Used in Electrical Insula- 
tion (D 295 - 32 T) and Methods of Grading Natural Mica According to Size, 
Commercial Quality, and Thickness (D 351 - 32 T) were accepted, the methods 
as revised being continued as tentative. 

The Tentative Methods of Test for Resistivity of Electrical Insulating 
Materials (D 257-32 T) were approved for reference to letter ballot of the 
Society for adoption as standard. The tentative revisions of the Standard 
Methods of Testing Molded Materials Used for Electrical Insulation (D 48 — 30) 
and Methods of Testing Electrical Insulating Oils (D 117 — 31) were approved 
for reference to letter ballot of the Society for advancement to standard. 


An informal report of Committee D-15 on Thermometers and Laboratory 
ylassware was presented by the chairman, W. H. Fulweiler. 


The report of Committee D-7 on Timber was presented by the chairman, 
Hermann von Schrenk. The revisions proposed for immediate adoption in 
the Standard Specifications for Structural Wood Joist and Planks, Beams and 
Stringers, and Posts and Timbers (D 245-30), Methods of Sampling and 
Analysis of Creosote Oil (D 38 - 30) and Test for Distillation of Creosote Oil 
(D 246-30) were unanimously approved for reference to letter ballot of the 
Society for adoption as standard, this recommendation requiring a nine-tenths 
vote. The Tentative Method for the Determination of the Specific Gravity, 
38/15.5 C., of Creosote Fractions (D 38 - 30 T), as revised, and the Tentative 
Volume and Specific Gravity Correction Tables for Creosote, Creosote Coal- 
Tar Solution (up to 50 per cent Tar) and Coal Tar (Coke-Oven Tars) (D 347 - 
32 T) were approved for reference to letter ballot of the Society for adoption 
as standards. With the exception of the definition for water-gas tar which 
will be continued as tentative, the Tentative Definitions of Terms Relating to 
Timber Preservatives (D 324-30 T) were approved for reference to letter 
ballot of the Society for adoption as standard with the following modification 
in the definition for coal tar subject to favorable letter ballot of Committee D-7 :! 
Change the definition for coal tar from its present form: namely, 


oa Tar, Coal.—The nonaqueous por ‘on of the liquid distillate obtained 


to read as follows: 

t Coal Tar.—Tar produced by the destructive distillation of bituminous 

coal. 

| In presenting the report, Mr. von Schrenk called on S. R. Church to present 
the report of Subcommittee VI on Timber Preservatives. 


The meeting then adjourned till 8 p. m. 


1 The revision was submitted to letter ballot of Committee D-7 which consists of 23 members; 
21 members returned their ballots of whom 19 have voted affirmatively and none negatively e 


during the carbonization of bituminou: coal. abate 
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ANNUAL MEETING 7 


Fourta SEssIon—Monpay, JUNE 26, 8 P. 


Presidential Address, Aword of Dudley Medal, Reports of Administrative 
Past-President K.G. Mackenzieinthe chair, 


The minutes of the Thirty-fifth Annual Meeting were approved as printed 
in the 1932 Proceedings.* 

The report of Committee E-6 on Papers and Publications was presented 
from manuscript by the Assistant Secretary. 


The report of Committee E-8 on Nomenclature and Definitions was pre- 
sented by the secretary, R. E. Hess. This report announced the formulation 
of definitions for net calorific value and gross calorific value and for coke which 
were being published as information. The report also called attention to 
certain definitions that are being recommended by the standing committees 
for adoption as standard. ie 


An informal progress report of Committee E-9 on Research was presented 
by the chairman, H. F. Moore. 


The report of Committee E-10 on Standards was presented from manu- __ 
script by the chairman, T. R. Lawson. . 
The report of the Executive Committee was presented by the Secretary- 
Treasurer, C. L. Warwick. The report discussed membership, finances, regional — 
d district committee meetings, activities of numerous standing committees, _ 
publications, publicity and promotional activities, and administrative matters 
concerning relations with other societies and international relations on various __ 
standardization projects. A revision of Section 1, Article VI of the By-laws 
providing for an enlargement of the scope of Committee E-10 on Standards 
to include the power of approving for publication as tentative proposed revi- — 
sions of existing standards, recommended by the Executive Committee, was | 
approved for reference to letter ballot of the Society for adoption. 


The chairman presented President Cloyd M. Chapman who delivered the 
annual Presidential Address entitled ‘‘Introspection.” In his address, Presi- 
dent Chapman likened the Society to a standardization machine and proposed 
a study of its complex nature for the purpose of improving the machine and 
its products and increasing its efficiency. In considering the origin of its 
mechanism he pointed out that it came into being by a slow and gradual process 
of evolution to meet a definite need for knowledge of engineering materials . : 
and their standardization. He considered its present development from several i, 
viewpoints, and urged careful and thoughtful study of this intelligent and = 
truly automatic machine in order to improve it to the highest degree of 
perfection. 

; The chairman then recognized J. B. Young, chairman of the Committee 
on Award of the Charles B. Dudley Medal. Mr. Young presented Mr. Samuel _ 
Epstein, as the recipient of the 1933 Award of the Dudley Medal for his paper 
on ‘“‘Embrittlement of Hot-Galvanized Structural Steel,” presented at the | 
1932 annual meeting of the Society, and considered by the committee as a aa 
paper of outstanding merit constituting an original contribution on research 
in materials. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 13 (1932). 
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GN. Forrest, 820 votes. 


A. E. White, 820 votes. 


SUMMARY OF PROCEEDINGS _ 


On behalf of and as the representative of the Society, President Chapman 
then made the Seventh Award of the Charles B. Dudley Medal to Mr. Epstein. 

In accepting the medal Mr. Epstein expressed his appreciation of the 
_ award as follows: 


“‘Last June in presenting the paper which has now been awarded this 
medal I said how much I had enjoyed doing the work. One of the things 
I liked most about it was meeting the members of Subcommittee X on 
Embrittlement Investigation of Committee A-5 on Corrosion of Iron and 
Steel. We all must have faith and loyalty in our profession, and I can 
say that the devotion and efficiency I saw in the committee’s conduct of 
its job taught me something which I highly cherish. Because of the 
diverse membership of the committee, conflicting viewpoints would natur- 
ally arise, and I recall how sometimes the chairman, Mr. V. F. Hammel 
would say, ‘Now fellows, remember we are doing this for the A.S.T.M.’ 
That remark would always have the desired effect, and an agreement 
would be reached. So many, nowadays, have grown to doubt the value 
of democratic forms, of which the committee is such an important one. 
I like to think, therefore, with all due modesty, that this work, carried on 
under the leadership of a committee, proved deserving of a medal. 

“In research no one goes alone. There are things in the embrittle- 
ment paper, gathered from sources from every part of the world, withor*t 
which it would not be complete. We have come to expect such aid. How- 
ever, we cannot always be so fortunate as to have the associations and 
help I had in this work. It gives me pleasure to mention the names of the 
Steering Committee of Subcommittee X of Committee A-5: V. F. Hammel, 
J. J. Shuman, H. O. Hill, E. F. Kelley, C. F. W. Rys and C. S. Trewin. 
I would also like to mention the help of C. L. Warwick and his staff in 
editing the paper. It would be an inspiration to any author to see how 
carefully and sympathetically his paper is edited in the A.S.T.M. offices. 
Finally it gives me the greatest pleasure to acknowledge the aid and en- 
couragement I received from Dr. H. W. Gillett and Dr. O. E. Harder at 
Battelle Memorial Institute and the faithful and efficient assistance of 
Mr. Daniloff and Mr. Motok.” 


The chairman then recognized H. G. Farmer, chairman of the Committee 
of Tellers, who reported the results of the letter ballot on election of officers. 
_ Of the 820 ballots cast the results were as follows: 

For President, to serve for one year: T. R. Lawson, 820 votes. 
For Vice-President, to serve for two years: Hermann von Schrenk, 820 votes. 
For Members of Executive Committee, to serve for two years: 


F. A. Barbour, 820 votes. 


J.C. Pearson, 82@ votes. 
The President-Elect T. R. Lawson was then escorted. to the chair by 
Past-Presidents H. F. Moore and F. O. Clements. 
The chairman then recognized Past-President W. H. Fulweiler and 
Vice-President W. H. Bassett, who escorted the Vice-President-Elect 
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ANNUAL MEETING 


The chairman then introduced the newly elected members of the Executive 
Committee. 

The meeting then adjourned till the following morning and was followed _ 
by an informal reception to the new officers and members of the Executive — 
Committee. 


FirtH SEsSION—TUESDAY, JUNE 27, 9.30 A.M. 


(Held Simultaneously with Sixth Session) 


Past-President J. A. Capp in the chair. 


The report of Committee A-4 on Heat Treatment of Iron and Steel was 
presented by the chair. The tentative revisions of the terms heat treatment, Pes 
annealing, normalizing and tempering appearing in the Standard Definitions 
of Terms Relating to Heat Treatment Operations (Especially as Related to 
Ferrous Alloys) (A 119 — 30) and a definition of the term nitriding were approved 
for reference to letter ballot of the Society for advancement to standard. 


The report of Committee A-6 on Magnetic Properties was presented by _ 
the chairman, Thomas Spooner. The tentative revision of the Standard 
Methods of Test for Magnetic Properties of Iron and Steel (A 34-28) in the 
form of separate tentative methods was approved for reference to letter ballot 
of the Society for advancement to standard with the following modifications 
in the tentative methods, presented on the floor of the meeting, subject to __ 
approval by letter ballot of Committee A-6:! : 


Section 1 (g).—Change the first sentence of the definition for Standard Core - 
Loss to read as follows by the addition of the italicized words and figures 
and the omission of those in brackets: 
The total power in watts consumed in each kilogram of material at a ‘ 
temperature of 25 C + 5 C. when subjected to an alternating magnetizing 4 
force so as to produce [a variable] an induction varying harmonically 
between specified limits of + B and — B and of frequency f. inte 


Section 2 (d).—Change this section from its present form to read as follows: 

(d) Test specimens of sheet material in the form of straight strips — 
shall be cut one-half parallel and the other half at right angles to the 
direction of rolling, and in types of test requiring companion samples, = ia 
each half shall contain an equal number of each kind of strips. When the . Baur. 
material is to be used with the flux at approximately 45 deg. with reference ‘ 
to the direction of rolling of the sheets, it is permissible by agreement — 
between the manufacturer and customer to make permeability tests of : 


strips cut on an angle of 45 deg. to the direction of rolling. (Only one aw 


type of strip will then be necessary for such tests.) ral 
Section 6.—Change to read as follows by the addition of the italicized words be: 
and figures: 


The tests may be made by means of one of the following methods, __ : ; 4 
provided the temperature of the sample is maintained between 20 and 30C. 


1 The proposed revisions were submitted to letter ballot of Committee A-6 which consists a 
16 members; 15 members returned their ballots, all of whom voted affirmatively. 
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SUMMARY OF PROCEEDINGS _ 


‘Add to Paragraph (d) the following asa second paragraph: 
Modified Isthmus Method.—This method as described in U. S. Bureau 
of Standards Journal of Research, Vol. 10, p. 567 (1933) is suitable for 
tests at magnetizing forces from 100 to 1000 oersteds. If higher values 
of magnetizing forces are required the Isthmus method as described in 
the preceding paragraph may be used. 
Section 8.—Replace Paragraph (a) of this section, which describes the test 
specimen, by the following: 

8. (a) Test specimens shall consist of 10 kg. (22 Ib.) of strips 50 cm. (19# 
in.) in length and 3 cm. (1% in.) in width cut with sharp shears from two 
or more sheets taken at random from shipment. It is recommended that 
a test specimen shall represent not more than 5000 kg. (11,000 Ib.). The 
" strips shall be cut symmetrically from the sheet as nearly as may be prac- 

ticable. (See Figs. 1 and 2). 


‘Section 14.—Change the next to the last sentence to read as follows by the 
addition of the italicized words and the omission of those in brackets: 

The four groups shall then be assembled in the test coils to form a 
square with the corners so arranged that [at each corner consecutive 
layers mutually overlap the butt joints occurring in each single iayer] 
the layers alternately butt and lap. 


_ Section 17 (c).—Change Paragraph (c) from its present form to read as follows: 

a (c) The adjustable condenser, C,, shall be a 3 decade condenser 
4 having steps of 9 x (0.1 + 0.01 + 0.001) microfarads adjusted to an 
; accuracy of + (0.025 per cent + 50 micro-microfarads), and having a 
apy. power factor of not more than 0.0015 at 1000 cycles per second. In addi- 
ae tion C, shall include a single 1 microfarad mica condenser of the same 
a accuracy, with suitable means for inserting it in the circuit. 

The report of Committee A-2 on Wrought Iron was presented by the vice- 
chairman, James Aston. The proposed Tentative Specifications for Wrought- 
Iron Rivets and Rivet Rounds were accepted for publication as tentative. 
_ Revisions proposed for immediate adoption in the Standard Specifications for 

Welded Wrought-Iron Pipe (A 72-31), for Staybolt, Engine-Bolt and Extra- 

Refined Wrought-Iron Bars (A 84-30) and in the definition of the term muck 
bar, appearing in the Standard Definitions of Terms Relating to Wrought 
Tron Specifications (A 81-30), were unanimously approved for reference to 
letter ballot of the Society for adoption as standard, this recommendation 
requiring a nine-tenths vote. The tentative revisions of ‘the Standard Specifica- 
tions for Staybolt, Engine-Bolt and Extra-Refined Wrought-Iron Bars (A 84 - 

30) and the revised definition of the term double-refined iron, appearing in the 

Standard Definitions of Terms Relating to Wrought Iron Specifications (A 81 - 

30), were approved for reference to letter ballot of the Society for advancement 
standard. 

: The report of Committee A-1 on Steel was presented by the chairman, 
_ H. H. Morgan. The proposed Tentative Specifications for Heat-Treated 
Steel Elliptical Springs for Railway Equipment were accepted for publication 
as tentative. The proposed Tentative Specifications for Alloy-Steel Castings 
_ for Structural Purposes were accepted for publication as tentative with the 
following modifications subject to favorable letter ballot of Committee A-1:' 


1 The proposed revisions were submitted to letter ballot of Committee A-1 which consists of 
186 members; 121 members returned their ballots of whom 82 voted affirmatively and none negatively. 
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Section 3 (a) iti the last sentence to read as follows by the addition of 
the italicized words: 
The castings shall not be removed from the furnace until the pyrometer 
S shows.that the furnace charge has fallen uniformly to a temperature as low 
as 500 F. (260 C.). 
Section 7.—Delete the last sentence which reads as follows in the specifications 
as preprinted: 
The phosphorus and sulfur content thus determined shall not exceed 
that specified in Section 5 (a4) by more than 20 per cent. 
The proposed Tentative Specifications for Lap-Welded and Seamless 
Steel Pipe for High-Temperature Service were accepted for publication as 
tentative to supersede the present Standard Specifications A 106-29, with 
the following modifications in the specifications as preprinted subject to favor- 

able letter ballot of Committee A-1:! 


Section 5 (a).—Change the minimum tensile strength requirement of Grade B 
seamless pipe from ‘‘60,000 Ib. per sq. in.’ to “62,000 Ib. per sq. in.” 
It was announced that a revised table of dimensions and weights covering 


Grade A pipe, prepared by the Sectional Committee on Standardization of ers 


Dimensions and Material of Wrought-Iron and Wrought-Steel Pipe and Tubing, 
would, when completed, be incorporated in the new tentative specifications. 
The committee presented on the floor of the annual meeting proposed 
entative Specifications for High Tensile Strength Carbon-Steel Plates for 
-ressure Vessels (Plates 2 in. and Under in Thickness) and Specifications for _ 
igh Tensile Strength Carbon-Steel Plates for Fusion Welded Pressure Vessels 


ot been included in the report of the committee as preprinted. The specifi- 


allot of Committee A-1.? 
The revisions proposed for immediate adoption in the Standard Specifica- 


letter ballot of the Society for adoption as standard, this recommendation 
requiring a nine-tenths vote: 


New Section.—Change the paragraph proposed as a new Section 2 to read as — 
follows by the addition of the italicized words: 


2. Rolled Base Plates.—Rolled base plates over 2 in. in thickness for 
bearing purposes, shall be open-hearth or electric-furnace steel containing _ 


0.15 to 0.30 per cent carbon. Other chemical properties shall conform to 
the requirements specified in Section 4. Sufficient discard shall be made 


from the top of each ingot to secure sound plates. Physical tests shall ie: a oh 


not be required for this material. 


The revisions proposed for immediate adoption in the Standard Specifica- _ us 
tions for Welded and Seamless Steel Pipe (A 53-30), for Boiler and Firebox 


Steel for Locomotives (A 30-24), for Boiler and Firebox Steel for Stationary — 


Service (A 70 - 27), for Commercial Quality Hot-Rolled Bar Steels (A 107 — 30), bas a 
for Commercial Cold-Finished Bar Steels and Cold-Finished Shafting (A 108- 


1 The proposed revisions were submitted to letter ballot of Committee A-1 which consists of 186 ; 


members; 121 members returned their ballots of whom 77 voted affirmatively and none negatively. 

2 The proposed tentative specifications were submitted to letter ballot of Committee A-1 which 
consists of 186 members; 121 members returned their ballots of whom 72 voted affirmatively and none 
negatively. 

3 The revision as modified was submitted to letter ballot of Committee A-1 which consists of 186 
members; 121 members returned their ballots of whom 74 voted affirmatively and = negatively. 

4 


(Over 2 in. up to and Including 4 in. in Thickness) which specifications had ha 
ations were accepted for publication as tentative subject to favorable letter — pay 
tions for Structural Steel for Bridges (A 7-29) and for Structural Steel for 


Buildings (A 9-29), with the following modification subject to favorable 
letter ballot of Committee A-1,? were unanimously approved for reference to —s_—> 
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SUMMARY OF PROCEEDINGS _ 


Ne 30), for Steel Plates of Structural Quality for Forge Welding (A 78 - 30), for 
_ Carbon-Steel Castings for Vaives, Flanges and Fittings for High-Temperature 
Service (A 95-29), for Alloy-Steel Bolting Material for High-Temperature 
Service (A 96-31) and for Forged or Rolled Steel Pipe Flanges for High- 
Temperature Service (A 105 —- 28) were unanimously approved for reference to 


requiring a nine-tenths vote. 

The proposed revision of the Standard Specifications for Cold-Drawn 
Steel Wire for Concrete Reinforcement (A 82 — 27) was accepted for publication 
as tentative. The proposed revision of the Tentative Specifications for Lap- 

_ Welded and Seamless Steel and Lap-Welded Iron Boiler Tubes (A 83 — 32 T), 
which specifications are being advanced to standard, was accepted for publica- 
tion as tentative with the following modification subject to favorable letter 

ballot of Committee A-1:! 
& Marking Clause.—Change the proposed revision of Section 17 in the report 
as preprinted from its present form: namely, 

17. (a) Except as specified in Paragraph (b), the name or brand of 
the manufacturer, the grade of material from which it is made, whether 
lap-welded steel or iron, and the hydrostatic pressure in pounds at which 
it was tested shall be legibly stenciled on each tube. 

(b) When tubes under 1} in. in outside diameter are in 3 ft. and 
shorter lengths they may be bundled, and the marking specified in Para- 
graph (a) legibly stamped on a metal tag securely attached to each bundle. 


to read as follows: 


17. (a) The name or brand of the manufacturer, the grade of material 
from which it is made, whether seamless or lap-welded, and whether steel 
or iron, together with the hydrostatic pressure in pounds at which it was 
tested, shall be legibly stenciled on each tube 1} in. in outside diameter 
and over, provided the length is not under 3 ft. 

(6b) On tubes less than 1} in. in diameter and on all tubes under 3 ft. 
in length, the name or initials or brand of the manufacturer shall be legibly 
stenciled or indicated on a sticker applied on each tube. 


The proposed revision of the Tentative Specifications for Normalized 
: and Tempered Alloy-Steel Forgings for Locomotives (A 133-31 T) was 
- accepted, the specifications as revised being continued as tentative. 
; The proposed revision of the Tentative Specifications for Structural Me- 
dium Steel (A 140 - 32 T), with the following modification subject to favorable 
letter ballot of Committee A-1,? was accepted, the specifications as revised 
being continued as tentative: 


New Section —Change the paragraph proposed as a new Section 2 to read 
as follows by the addition of the italicized words: 

2. Rolled Base Plates——Rolled base plates over 2 in. in thickness for 
bearing purposes shall be open-hearth or electric-furnace steel containing 
0.20 to 0.35 per cent carbon. Other chemical properties shall conform 
to the requirements specified in Section 4. Sufficient discard shall be 
made from the top of each ingot to secure sound plates. Physical tests 
shall not be required for this material. 

1 The revision as modified was submitted to letter ballot of Committee A-1 which consists of 186 
members; 121 members returned their ballots of whom 73 voted affirmatively and 1 negatively. 


2 The revision as modified was submitted to letter ballot of Committee A-1 which consists of 186 
members; 121 members returned their ballots of whom 74 voted affirmatively and none negatively. 
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3 failure to weld up or to interposed foreign matter, or any cavities due to 


The Tentative Specifications for Soft Steel Track Spikes (A 65-32 T), 
for Structural Rivet Steel (A 141 - 32 T), for Marine Boiler Steel Plates (A 114 - 
29 T), for Heat-Treated Carbon-Steel Helical Springs (A 125-31 T), for 
Austenitic Manganese-Steel Castings (A 128-30 T) and for Open-Hearth 
Iron Plates of Flange Quality (A 129-30 T) were approved for reference to 
letter ballot of the Society for adoption as standards. The Tentative Specifica- 
tions for Structural Steel for Ships (A 131-31 T), to supersede the Standard 
Specifications for Structural Steel for Ships (A 12-21) and for Rivet Steel 
for Ships (A 13-24); and the Tentative Specifications for Lap-Welded and 
Seamless Steel and Lap-Welded Iron Boiler Tubes (A 83 — 32 T), to supersede 
the present Standard Specifications A 83-30, were approved for reference to 
letter ballot of the Society for adoption as standards. 

The Tentative Specifications for Steel Plates of Flange and Firebox Qual- 
ities for Forge Welding (A 89 — 32 T), to supersede the present Standard Specifi- 
cations A 89-30, were approved for reference to letter ballot of the Society 
for adoption as standard with the following modification in the homogeneity 
test clause subject to favorable letter ballot of Committee A-1:! 


Section 9.—Change this section from its present form to read as follows: 
9: (a) The object of the homogeneity test, which is required for fire- 
box steel only, is to open and render visible to the eye any seams due to 


gas bubbles in the ingot. The fractured surface of the test specimen shall 
not show any single seam or cavity more than } in. in length for plates 
} in. and under in thickness, more than ? in. in length for plates over } to 
4 in., inclusive, nor more than } in. in length for plates over 4 to 6 in., 
inclusive, in any of the fractures obtained in accordance with Paragraph 
(b). One side of each fracture shall be examined and the lengths of the 
seams and cavities determined, a pocket lens being used if necessary. 

(b) The test may be made on a broken tension test specimen when 
an 8-in. gage length specimen is used. When a 2-in. gage length tension 
test specimen is used, the specimen for homogeneity test shall be taken 
adjacent, sidewise or lengthwise, to the top tension test specimen. For 
plates ? in. and under in thickness the specimen shall be nicked or 
grooved transversely, in three places, about 7; in. deep. The first groove 
shall be 2 in. from the square end, and each succeeding groove on the 
opposite side about 2 in. from the preceding one. The specimen shall be 
broken at each groove in succession with a hammer or press, the bending 
being away from the groove. For plates over } in. and up to 2} in., in- 
clusive, in thickness the specimen may be grooved about 4 in. deep, at 
one place on one side. For plates over 2} in. in thickness the specimen 
may be grooved at one place on both sides to leave a fracture which will 
include the horizontal axis of the plate and have a face at least 2 in. in depth. 


The tentative revisions of the Standard Specifications for Low-Carbon- 
Steel Splice Bars (A 3-24), for Quenched Carbon-Steel Track Bolts (A 50- 
24), for Quenched Alloy-Steel Track Bolts (A 51-21), for Steel Screw Spikes _ 
(A 66 — 21), for Low-Carbon-Steel Track Bolts (A 76-27), for Steel Tie Plates 
(A 67 — 30), for Structural Steel for Buildirgs (A 9-29), for Structural Silicon 
Steel (A 94-29), for Cold-Drawn Steel Wire for Concrete Reinforcement 


1 The proposed revision was submitted to letter ballot of Committee A-1 which consists of 186 
members; 12! members returned their ballots of whom 74 voted affirmatively and none negatively. 
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(A 82-27), for Welded and Seamless Steel Pipe (.4 53 - 30), for Commercial 
Quality Hot-Rolled Bar Steels (A 107 — 30) and for Commercial Cold-Finished 
Bar Steels and Cold-Finished Shafting (A 108 — 30) were approved for reference 
to letter ballot of the Society for advancement to standard. 

The tentative revisions in Sections 3, 10 and 11 (a) and the new Section 15 
of the Standard Specifications for Billet-Steel Concrete Reinforcement Bars 
(A 15-30), and in Sections 2, 6 and 7 (a) of the Standard Specifications for 
Rail-Steel Concrete Reinforcement Bars (A 16-14) were approved for refer- 
ence to letter ballot of the Society for advancement to standard. The following 
revision, not included in the report of the committee as preprinted, in Section 
13 of Standard Specifications A 15 and in Section 9 of Specifications A 16 
was presented on the floor of the annual meeting and unanimously approved 
for reference to letter ballot of the Society for immediate adoption as standard 
subject to favorable letter ballot of Committee A-1:! 


Permissible Variations in Weight.—Change Section 13 of Standard Specifica- 


ss tions A 15 and Section 9 of Specifications A 16 from their present form: 
namely, 


The weight of any lot of bars shall not vary more than 5 per cent from 
the theoretical weight of that lot. 


to read as follows: 
The weight of any lot of bars shall not vary more than 34 per cent 


i: over or under the theoretical weight for bars } in. and over in diameter 


nor more than 5 per cent over or under for bars under in. in diameter. 


& The theoretical weight of deformed bars shall be the theoretical weight of 


plain round or square bars of the same nominal size. The term “lot” 


linear foot in a carload. 


' e used in this paragraph means all the bars of the same nominal weight per 


om The withdrawal of the Standard Specifications for Cold-Rolled Steel 


Axles (A 22-21) and for Lap-Welded and Seamless Steel Pipe for High-Tem- 
perature Service (A 106 — 29) was approved. 

The List of Specifications for Steel Suitable for Fusion Welding was 
approved for publication in the Book of A.S.T.M. Standards. 


The report of the Sectional Committee on Standardization of Dimensions 
and Material of Wrought-Iron and Wrought-Steel Pipe and Tubing was pre- 
sented by the chairman, H. H. Morgan. 


. Mr. E. F. Kenney then assumed the chair. 
A paper entitled “Shearing Properties and Poisson’s Ratio of Structural 


and Alloy Steels,” by Inge Lyse and H. J. Godfrey was presented by Mr. 
Godfrey and discussed. 

A paper entitled “The Torsion Impact Test,” by G. V. Luerssen and 
O. V. Greene was presented by Mr. Greene and discussed. 

An informal report of the Joint Committee on Investigation of the Effect 
of Phosphorus and Sulfur in Steel was presented by the acting chairman, H. S. 
Rawdon. 


ss "Phe meeting then adjourned till 3.30 p. m. 
“di ae 1 The proposed revision was submitted to letter ballot of Committee A-1 which consists of 186 
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Ceramics, Refractories, Masonry Materials Best 
Vice-President T. R. Lawson in the chair. 


‘The progress report of Committee C-4 on Clay Pipe was presented by 
the chairman, G. T. Hammond. The withdrawal of the Standard Specifica- 
tions for Clay Sewer Pipe (C 13 - 24) recommended on the floor at the annual 
meeting was unanimously approved subject to favorable letter ballot of Com- 
mittee C-4.! It was announced that the committee had completed revisions 
of the Tentative Specifications for Clay Sewer Pipe (C 13 —- 32 T)? and proposed 
tentative revisions of the Recommended Practice for Laying Sewer Pipe (C 12 - 
19) and Standard Definitions of Terms Relating to Sewer Pipe (C 8-24), 
which would be presented to the Society during the summer through Com- 
mittee E-10 on Standards. 


The report of Committee C-8 on Refractories was presented by E. H. 
van Schoick. The proposed Tentative Methods of Testing High-Temperature 
Heat Insulation (Compression, Flexure, Shrinkage) were accepted for publica- 
tion as tentative. The revisions proposed for immediate adoption in the 
Standard Methods of Test for Porosity and Permanent Volume Changes in 
Refractory Materials (C 20-20) and for Softening Point of Fire-Clay Brick 
(C 24-31), were unanimously approved for reference to letter ballot of the 
Society for adoption as standard, this recommendation requiring a nine-tenths 
vote. The proposed revision of the Standard Method of Test for Refractory 
Materials Under Load at High Temperatures (C 16-20) was accepted for 
publication as tentative. The recommendation that the term “softening 
point”’ be changed to read “ pyrometric cone equivalent,’ also the term “Orton 
Cones” changed to read “Standard Pyrometric Cones’’ in all of the standards 
under the jurisdiction of Committee C-8 in which they appear, was accepted for 
publication as a tentative revision. The proposed revision of the Tentative 
Method of Control Test for Resistance of Fire-Clay Brick to Thermal Spalling 
Action (C 38-31 T) was accepted, the method as revised being continued as 
tentative. The advancement to standard of the tentative revisions of the 
Standard Methods of Test for Porosity and Permanent Volume Changes in 
Refractory Materials (C 20-20) and for Softening Point of Fire-Clay Brick 
(C 24-31) were approved for reference to letter ballot of the Society for 
adoption. 

A paper entitled ‘Strength, Water Absorption and Weather Resistance of 
Building Bricks Produced in the United States,” by J. W. McBurney and C. E. 
Lovewell was presented from manuscript by Mr. McBurney and discussed. 

A paper entitled “Tests on Brick Masonry Beams,” by M. O. Withey 
was presented by the author and discussed. 

_ Mr. G. C. D. Lenth then assumed the chair. 

‘The report of Committee C-10 on Hollow Masonry Building Units was 
presented by the chairman, D. E. Parsons. The proposed revisions of the 
Standard Specifications and Tests for Structural Clay Load-Bearing Wall 
Tile (C 34-31), for Structural Clay Fireproofing, Partition and Furring Tile 


1 The recommendation to withdraw the specifications was submitted to ietter ballot of Com- 
mittee C-4 which consists of 18 members; 15 members returned their ballots all of whom voted 
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(C 56 — 31), for Structural Clay Floor Tile (C 57 — 31), and Definitions of Terms 
Relating to Structural Clay Tile (C 43 — 31), in the form of separate tentative 
standards, were presented with additional modifications in the specifications 
as preprinted comprising a change in classification of tile from “6-16” to 
“5 — 16,” a reduction in the individual minimum absorption requirement from 
5 per cent to 4 per cent, and a revision of the section covering scoring of tile. 
The title of the Specifications for Structural Clay Fireproofing, Partition and 
Furring Tile was changed to read “Specifications for Structural Clay Non- 
Load-Bearing Tile,” and requirements were added to these specifications 
covering split furring tile. The definition of structural clay tile was also changed 
to read as follows: ‘‘ Siructural Clay Tile-—Hollow burned clay masonry build- 
ing units with parallel cells.” The proposed revisions in the form of separate 
tentative standards were accepted for publication as tentative as amended, 
subject to favorable letter ballot of Committee C-10.' 

An informal progress report of Committee C-12 on Mortars for Unit 
Masonry was presented by the chairman, R. E. Davis. 


A paper entitled “ Permeability of Brick Masonry Walls—An Hypothesis”’ 
by W. C. Voss was presented by the author and discussed. 


Phe meetin i 
g then adjourned till 3.30 p. m. 


SEVENTH SESSION—TUESDAY, JUNE 27, 3.30 P. M. 
Edgar Marburg Lecture 


(Joint Session with Section M (Engineering) of the American Association for the 
Advancement of Science) 


President Cloyd M. Chapman in the chair. 


The President in opening the session extended a hearty welcome to the 
members of the American Association for the Advancement of Science at this 
session arranged jointly under the auspices of both societies. President Chap- 
man then briefly recounted the purpose and significance of the Edgar Marburg 
Lecture which annually commemorates the first Secretary-Treasurer of the 
Society and also brings to the Society valuable expositions on notable develop- 
ments in engineering and the sciences. President Chapman paid tribute to 
the initiative and foresight of Edgar Marburg in laying a firm foundation for 
the Society which contributed greatly in furthering the knowledge of engineering 
materials through the investigative and research committee work and the 
presentation of technical papers describing tests for and studies of the properties 
of materials. 

In introducing the eighth Edgar Marburg Lecturer, President Chapman 
called attention to the fact that we were particularly fortunate in hearing from 
an eminent English scientist, a Fellow of the Royal Society and one who had 
made many notable achievements in his chosen field of endeavor in the engineer- 

— world. He then presented Dr. Herbert John Gough, F.R.S., Superin- 
-tendent of the Engineering Division, British National Physical Laboratory, 
_ who chose as the subject of the lecture: ‘‘Crystalline Structure in Relation to 
Failure of Metals, Especially by Fatigue.” In the course of his lecture Doctor 
Gough unfolded a number of interesting conclusions that he had drawn as the 
_ result of his studies over a period of some ten years in the field of research on 
“ r ! The revisions as modified were submitted to letter ballot of Committee C-10 which consists of 
_ 34 members; 23 members returned their ballots with the following results: Specifications C 34, 20 


affirmative, 2 negative; Specifications C 56, 20 affirmative, 2 negative; Specifications C 57, 20 
affirmative, 0 negative; Definitions C 43, 22 affirmative and 0 negative. 
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the fatigue of metals. His lecture, which was illustrated by many photomicro- 
graphs of metals, constitutes a very important fundamental summary of our 
present-day knowledge of the nature of solid bodies. 
The lecture was then discussed by Zay Jeffries and H. F. Moore. 
President Chapman in expressing appreciation to Doctor Gough for his 
fine exposition of a subject of vital interest to the Society presented to him on 
behalf of the Society the Edgar Marburg Lecture Certificate. 


The meeting then adjourned till Thursday morning, Wednesday being set = 
aside for Engineers Day in which the Society participated. i ae 


EIGHTH SESsION—THURSDAY, June 29, 9.30 a. 
Fatigue of Metals, Testing, Metallography 

(Held Simultaneously with Ninth Session) 

Dr. Herbert John Gough, F.R.S., in the chair. 


; Bb The report of Committee E-1 on Methods of Testing was presented by 
the chairman, W. H. Fulweiler. The proposed Tentative Methods of Verifica- 
tion of Testing Machines, and of Analysis for the Particle Size Distribution of 
Sub-Sieve Size Particulate Substances were accepted for publication as tentative. 

The proposed revision of the Tentative Methods of Compression Testing 
of Metallic Materials (E 9-27 T) was accepted, the method as revised being 
continued as tentative. The Tentative Methods of Tension Testing of Metallic 
Materials (E 8-32 T) and Specifications for Round-Hole Screens for Testing 
Purposes (E 17-31 T) were approved for reference to letter ballot of the 
Society for adoption as standards. The withdrawal of the Standard Methods 
of Verification of Testing Machines (E 4-- 27) was approved. 

In presenting the report Mr. Fulweiler called on H. F. Moore to describe 
the activities of the Technical Committee on Mechanical Testing and on H. F. 
Dodge to present from manuscript the Manual on Presentation of Data pre- 
pared by the Technical Committee on Presentation of Data. 


The report of Committee E-4 on Metallography was presented by the 
chairman, C. H. Davis. The Tentative Recommended Practice for Thermal 
Analysis of Steel (E 14-30 T) was approved for reference to letter ballot of 
the Society for adoption. The Tentative Grain Size Chart for Classification 
of Steels (E 19 —- 33 T) was unanimously approved for reference to letter ballot 
of the Society for immediate adoption as standard, this soccummntentatants requir- 
ing a nine-tenths vote. 


An informal progress report of the Research Committee on Fatigue of 
Metals was presented by the chairman, H. F. Moore. 

A paper entitled ‘An ‘Overnight’ Test for Determining Endurance Limit,” 
by H. F. Moore and H. B. Wishart was presented by Mr. Wishart and discussed. 

Past-President H. F. Moore then assumed the chair. 

A paper entitled “Fatigue Tests of Galvanized Wire Under Pulsating 
Tensile Stress,” by S. M. Shelton and W. H. Swanger was presented from 
manuscript by Mr. Swanger and discussed. 

A paper entitled ‘‘The Fatigue Properties of Light Metals and Alloys,” 
by R. L. Templin was presented by the author and discussed. 

A paper entitled “Relative Merits of Film and Paper for Industrial X-ray 
Work,” by Ancel St. John and H. was by 
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The report of Committee C-5 on Fire Tests of Materials and Construction 
was presented by the secretary, Fitzhugh Taylor. The Tentative Specifica- 
tions for Fire Tests of Building Construction and Materials (C 19-26 T), as 
revised, were approved for reference to letter ballot of the Society for adoption 
as standard. 


The meeting then adjourned till 2 p. m. 


NintH SEssIon—THuRSDAY, JUNE 29, 9.30 a. 
Road Materials, Waterproofing Materials, Petroleum Products, Coal and Coke 


The report of Committee D-4 on Road and Paving Materials was pre- 
sented by the chairman, H. F. Clemmer. The proposed Tentative Specifica- 
tions for Concrete for Pavements were accepted for publication as tentative. 
The revisions proposed for immediate adoption in the Standard Methods of 
Test for Abrasion of Rock (D 2 — 26) and for Loss on Heating of Oil and Asphaltic 
Compounds (D 6-30) were unanimously approved for reference to letter 
ballot of the Society for adoption as standard, this recommendation requiring 
a nine-tenths vote. The proposed revisions of the Tentative Specifications 
for Calcium Chloride for Dust Prevention (D 98 - 30 T) and Methods of Test- 
ing Bituminous Emulsions (D 244-28 T) were accepted, the specifications 
and methods as revised being continued as tentative. 

The following revision of the definition for coal tar, appearing in the Stand- 
ard Definitions of Terms Relating to Materials for Roads and Pavements 
(D 8 — 18), presented on the floor at the annual meeting was unanimously 
approved for reference to letter ballot of the Society for immediate adoption 
as standard subject to favorable letter ballot of Committee D-4:' 


P Change the definition for coal tar from its present form: namely, 

} Coal Tar.—The mixture of hydrocarbon distillates, mostly unsaturated 
4 ring compounds, produced in the destructive distillation of coal. 
to 


read as follows: 


Coal Tar.—Tar produced by the destructive distillation of bituminous 
coal, 


The report of Committee D-8 on Bituminous Waterproofing and Roofing 
Materials was presented by the chairman, J. M. Weiss. The proposed Tenta- 
tive Specifications for Asphalt Cap Sheet Surfaced with Mineral Granules 
were accepted for publication as tentative. The proposed revisions of the 
Standard Specifications for Asphalt Roll-Roofing Surfaced with Powdered 
Tale (D 224-27), for Asphalt Roll-Roofing and Asphalt Shingles Surfaced 
with Mineral Granules (D 225-29), for Asphalt Roll-Roofing Surfaced with 
Mineral Tale (D 248-27) and for Heavy Weight Asphalt Roll-Roofing and 
Heavy Weight Asphalt Shingles Surfaced with Mineral Granules (D 249 - 27) 
were accepted. The committee further proposed the withdrawal as standard 
of these four specifications and recommended their publication as tentative as 


1 The definition as revised was submitted to letter ballot of Committee D-4 which consists of 91 
bers; 62 members returned their ballots of whom 61 voted affirmatively and | negatively. 


(Held Simultaneously with Eighth Session) 
Mr. C. S. Reeve in the chair. 
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- Past-President W. H. Fulweiler then assumed the chair. 
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revised, which recommendation was accepted subject to approval by Com- 
mittee D-8.' 

The proposed revision of the Tentative Methods of Testing Asphalt Roll- 
Roofing Surfaced with Fine Talc, Granular Talc or Mineral Granules, also 
Asphalt Shingles Surfaced with Mineral Granules (D 228 —- 31 T) was accepted, 
the methods as revised being continued as tentative. 

In presenting the report Mr. Weiss called on O. G. Strieter to present the 
report of Subcommittee VIII on Accelerated Weathering Tests. 


A paper entitled ‘‘ Method and Apparatus for the Recovery of Asphalt,’’ 
by Gene Abson was presented by the author and discussed. 


A peper entitled “A Qualitative Test for Determining the Degree of 
Heterogeneity of Asphalts,”’ by G. L. Oliensis was presented by the author and 
discussed. 


‘The report of Committee D-2 on Petroleum Products and Lubricants was 
presented by the chairman, T. A. Boyd. The revision proposed for immediate 
adoption in the Standard Method of Test for Sulfur in Petroleum Oils Heavier 
than Illuminating Oil (D 129-27) was unanimously approved for reference to 
letter ballot of the Society for adoption as standard, this recommendation 
requiring a nine-tenths vote. The proposed revision of the Tentative Method 
of Test for Penetration of Greases and Petrolatum (D 217 — 27 T) was accepted, 
the methods as revised being continued as tentative. The Tentative Methods 
of Test for Dilution of Crankcase Oils (D 322 — 30 T), for Distillation of Crude 
Petroleum (D 285 - 30 T), for Gravity of Petroleum and Petroleum Products 
(D 287-32 T), for Precipitation Number of Lubricating Oils (D 91-30 T) 
and Methods of Sampling Petroleum and Petroleum Products (D 270-30 T) 
were approved for reference to letter ballot of the Society for adoption as 
standards. The tentative revisions of the Standard Methods of Test for Flash 
and Fire Points by Means of Open Cup (D 92-24), Cloud and Pour Points 
(D 97 — 30) and for Viscosity of Petroleum Products and Lubricants (D 88 — 30) 
were approved for reference to letter ballot of the Society for advancement to 
standard. Additional revisions of these two standards were then presented on 
the floor of the annual meeting, as follows: 

Proposed revisions* of the Standard Methods D 97, made desirable by the 
introduction during the past few years of oils containing pour-point depressants, 
were accepted for publication as tentative subject to favorable letter ballot of 
Committee D-2.* 

The following proposed revisions of the Standard Methods D 88, were 
unanimously approved for reference to letter ballot of the Society for immedi- 
ate adoption as standard subject to favorable letter ballot of Committee D-2: 
Section 2 (c).—Add to the tabulation on range and subdivision of thermom- 

eters the following requirements covering two new sets of two thermometers, 

one set graduated in Fahrenheit and the other in Centigrade degrees: 


1 This recommendation was subsequently approved by Committee D-8. 

2 The revisions appear on pp. 336 and 1041. 

* The proposed revisions were submitted to letter ballot of Committee D-2 which consists of 101 
members; 47 members returned their ballots of whom 39 voted affirmatively and 5 negatively. 

‘ The proposed revisions were submitted to letter ballot of Committee D-2 which consists of 101 
members; 47 members returned their ballots of whom 46 voted affirmatively and none negatively. 
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Range 134— 148 F., subdivision in 0.2 F. for tests at 140 F. cw Allens 4 
Range 174 — 188 F., subdivision in 0.2 F. for tests at 180 F. ie aeaoen 
te 


Range 57 — 65 C., subdivision in 0.1 C. for tests at 60C. 


Range 79 — 87 C., subdivision in 0.1 C. for tests at 82.2 C. anhalt a heged. 


Section 3 (b).—Change this section to read as follows by the addition of the 
italicized words and figures and the omission of the figures in brackets: 
3. (6) With the Saybolt Furol Viscosimeter determinations shall be 
made at 77, 100, 122 or [212] 210 FP. (25, 37.8, 50 or [100] 98.9.) In 
‘ tests of road and paving materials, determinations may also be made at 140 
aay and 180 F. (60 and 82.2 C.). 


_ Section 4.—Change the last sentence of the first paragraph of Section 4 te read 
: as follows by the addition of the italicized words and figures and the omis- 
sion of those in brackets: 
In tests at 140, 180 and 210 [and 212] F. (60, 82.2 and 98.9 [and 100] 
C.) a variation of +0.2 F. (0.11 C.) is permitted. 


Change the first sentence of the second paragraph of Section 4 to read as follows 

: by the addition of the italicized figures and the omission of those in brackets: 

4 Any construction of bath may be employed provided the bath tem- 

; 1 perature necessary to maintain thermal equilibrium (while the oil in the 

~ oil tube is well stirred by the oil tube thermometer) is within + 0.1 F. 

‘ (0,06 C.) from the standard temperature of 77 F. (25 C.) or is not in excess 

Tha of 100.25, 122.35, 130.50, 141.0, 181.5 or 212 for 214] F. (37.9, 50.2, 54.7, 

“tp 60.6, 83.1 and 100 [101.1] C.) respectively, for the other standard iein- 
oars peratures previously mentioned. 


ae The report of Committee D-5 on Coal and Coke was presented by the 
; ‘4 chairman, A. C. Fieldner. The tentative revision of the Standard Methods 

_ of Laboratory Sampling and Analysis of Coal and Coke (D 271-30) com- 
prising an alternate procedure of laboratory sampling of coal was approved for 
reference to letter ballot of the Society for advancement to standard. 


A paper entitled “‘A Study of Adsorption as a Method for the Determina- 
tion of the Surface of Pulverized Coal,” by R. A. Sherman, C. E. Irion and 
E. J. Rogers was presented by Mr. Sherman and discussed. 


A paper entitled “Agglutinating Value Test for Coal,” by W. A. Selvig, 
B. B. Beattie and J. B. Clelland was presented by Mr. Selvig and discussed. 


The report of the Sectional Committee on — of Coals was 


presented by the chairman, A. C. Fieldner. 
The meeting then adjourned till2 p.m. ia B 


Tenta Sesston—Tuurspay, June 29, 2 
Mr. F. FP. Farnsworth in the chair. 


+, The report of Committee A-5 on Corrosion of Iron and Steel was presented 
by P. P. Farnsworth. 
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The revisions proposed for immediate adoption in the Standard Methods 
of Determining Weight of Coating on Zinc-Coated Articles (A 90-30) were 
unanimously approved for reference to letter ballot of the Society for adoption 
as standard, this recommendation requiring a nine-tenths vote. The Tenta- 
tive Specifications for Zinc-Coated (Galvanized) Iron or Steel Telephone and 
Telegraph Line Wire (A 111-32 T), for Zinc-Coated (Galvanized) Iron or 
Steel Tie Wires (A 112-32 T), for Zinc-Coated (Galvanized) Iron or Steel 
Wire Strand (Cable) (A 112-32 T)-and for Zinc-Coated Iron or Steel Chain- 
Link Fence Fabric Galvanized After Weaving (A 117 —- 32 T) were approved 
for reference to letter ballot of the Society for adoption as standard to supersede 
the present standard specifications. In presenting the report Mr. Farnsworth 
called on E. S. Taylerson to describe the work of Subcommittee VII on Methods 
of Testing and on R. F. Passano to present the report of Subcommittee VIII 
on Field Tests of Metallic Coatings. Mr. Passano called attention to several 


modifications in the report of Subcommittee VIII which had been approved | 


at a meeting of the subcommittee. 


A paper entitled “‘Consistent Data Showing the Influence of Water Velocity 
and Time on the Corrosion of Iron,” by R. F. Passano and F. R. Nagley, was 
presented by Mr. Passano and discussed. 


The report of Committee A-10 on Iron-Chromium, Iron-Chromium- 
Nickel and Related Alloys was presented by the chairman, Jerome Strauss. 
Mr. Strauss also presented from manuscript the report of Subcommittee IV 
on Methods of Corrosion Testing. 


The report of Committee B-3 on Corrosion of Non-Ferrous Metals and 
Alloys was presented by the chairman, T. S. Fuller. In presenting the report 
Mr. Fuller called on W. H. Finkeldey to present the report of Subcommittee VI 
on Atmospheric Corrosion of Non-Ferrous Metals and Alloys and on C. L. 
Hippensteel to describe the work of Subcommittee VIII on Galvanic and 
Electrolytic Corrosion. 


A paper entitled “Corrosion Resistance of Structural "Aluminum: ” by 
E. H. Dix, Jr., was presented by the author and discussed. 


The report of the Sectional Committee on Zinc Coating of Iron and Steel 
was presented by the chair. The proposed Tentative Specifications for Zinc 
Coating (Hot-Dip) on Hardware and Fastenings were accepted for publication 
as tentative. The revisions proposed for immediate adoption in the Standard 
Specifications for Zinc (Hot-Galvanized) Coatings on Structural Steel Shapes, 
Plates and Bars and Their Products (A 123 - 30) were unanimously approved 
for reference to letter ballot of the Society for adoption as standard, this recom- 
mendation requiring a nine-tenths vote. 


The meeting then adjourned till the following morning. 


Round Table Discussion on Spectrographic Analysis 
Mr. O. S. Duffendack in the chair. uae 


A Round Table Discussion on Spectrographic Analysis was held on Thurs- 


day afternoon, June 29, at 2 p.m. In introducing this first general discussion 

before the Society on the subject of spectrographic analysis, Mr. Duffendack, 

chairman of the round table discussion, reviewed briefly the activities of Com- 

mittee E-2 on S under whose the round table 
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discussion had been arranged. ‘The discussion was then introduced by the 
following program of papers on major topics concerning the use of spectro- 
graphic methods for the testing and analysis of materials and its industrial 
applications: 
‘Spectrographic Instrumentation,” by T. A. Wright—presented by the 
author. 
“Methods of Quantitative Spectrography,” by O. S. Duffendack—pre- 
sented by the author. 
“Accessory Uses of the Spectrograph,” by C. C. Nitchie—presented by 
weg the author. 
Written discussions were also read from Dr. F. ‘'wyman, Managing 
Director of Adam Hilger, Ltd., of London, England, and from the British Non- 
Ferrous Metals Institute. The meeting was then opened to general discussion. 


Open Meeting, Committee on Interpretation and Presentation of Data 

Mr. Anson Hayes in the chair. 

x An open meeting of the Committee ‘on Interpretation and Presentation 
of Data was held on Thursday afternoon, June 29, at 3 p.m. Anson Hayes, 
chairman of the technical committee briefly described the work of the com- 
‘mittee and stated that the principal effort of the committee during the past 
year following its round table discussion at the 1932 annual meeting’ had been 
directed to the preparation of a Manual on Presentation of Data. He then 
introduced H. F.. Dodge who presented from manuscript the Manual on Pres- 
entation of Data. The Manual, prepared especially for the guidance and 
instruction of authors of technical papers and reports to be presented before 
the Society, embodies recommendations for one general type of data—a series 
of observations of a single variable obtained under the same essential con- 
ditions—and discusses the importance of using efficient functions of the data 
in summarizing the essential information contained therein. 

A discussion on Collection and Interpretation of Data was then intro- 
duced by the following papers: 
“Quality Control in Practice Using Inspection Results,” by S. M. Osborne 
and P. S. Olmstead—presented by Mr. Osborne and discussed. 
“Planning for the Collection of Standardization Data,” by J. R. Town- 
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5 pp send—presented by the author and discussed. 
c The chairman in summarizing the activities and work of the technical 
et - committee announced that the committee had made substantial progress in 
the formulation of a long range program having to do with the use of scientific 
methods in the collection, analysis, interpretation and presentation of data. 
ELEvENTH SESSION—Fripay, JUNE 30, 9.30 A. M. 
(Held Simultaneously with Twelfth Session) 


Vice-President W. H. Bassett in the chair. 
The report of Committee B-2 on Non-Ferrous Metals and Alloys was 
presented by the secretary, E. E. Thum. The report including the following 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 13 (1932). 
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recommendations of the committee was approved subject to a favorable letter 
ballot of Committee B-2:! 

The revision proposed for immediate adoption in the Standard Specifica- 
tions for Slab Zinc (Spelter) (B 6 - 18) was unanimously approved for reference 
to letter ballot of the Society for adoption as standard, this recommendation 
requiring a nine-tenths vote. The editorial revisions of the Standard Methods 
of Chemical Analysis of Manganese Bronze (B 27 - 19), of Gun Metal (B 28 - 
19), of Brass Ingots and Sand Castings (B 45-27) and of Bronze Bearing 
Metal (B 46-27) were approved. The Tentative Specifications for Fire- 
Refined Copper Other than Lake (B 72-32 T) and Methods of Chemical 
Analysis of Silver Solders (B 81-31 T) were approved for reference to letter 
ballot. of the Society for adoption as standards. 

It was announced that the committee had completed an extensive revision 
of the Tentative Methods of Chemical Analysis of Aluminum and Light Alumi- 
num Alloys (B 40-28 T) and had prepared a proposed method for the deter- 
mination of phosphorus as a tentative revision of the Standard Methods of 
: Chemical Analysis of Brass Ingots and Sand Castings (B 45 - 27) which would 
) be submitted to the Society during the summer through Committee E-10 on 
Standards. 


A paper entitled ‘The Effect of the Addition of Lead on the Hardness of 
Certain Tin-Base Bearing Alloys at Elevated Temperatures,” by J. N. Kenyon 
was presented by the author and discussed. 


1 
, A paper entitled “A Comparison of Certain White Metal Bearing Alloys 
e 
S 


Particularly at Elevated Temperatures,” by C. E. Swartz and A. J. Phillips 
was presented by Mr. Swartz and discussed. 


= The report of Committee B-5 on Copper and Copper Alloys, Cast and 
a Wrought was presented by the secretary, D. K. Crampton. The proposed 
revisions of the Standard Specifications for Composition Brass or Ounce Metal 
)- Sand Castings (B 62-28) and for Yellow Brass Sand Castings for General 
Purposes (B 65-28) which appeared in the report as preprinted were with- 
2 drawn. The Tentative Specifications for Seamless Copper Tubing, Bright 
Annealed (B 68 — 32 T), without revision, and for Copper Water Tube (B 88 - 
x 32 T), as revised, were approved for reference to letter ballot of the Society for 
adoption as standards. The tentative revisions of the Standard Specifications 
al for Seamless Admiralty Condenser Tubes and Ferrule Stock (B 44-29), for 
a 70-30 Brass Condenser Tubes and Ferrule Stock (B 55-25), for Seamless 
* Muntz Metal Condenser Tubes and Ferrule Stock (B 56-25), for Copper 
Plates for Locomotive Fire Boxes (B 11-18), for Copper Bars for Locomotive 
Staybolts (B 12-21), for Seamless Copper Boiler Tubes (B 13 - 18), for Copper 
Pipe, Standard Sizes (B 42-24), for Brass Pipe, Standard Sizes (B 43 — 24) 
and for Sheet High Brass (B 36-27) were approved for reference to letter 
ballot of the Society for advancement to standard. 
Mr. Sam Tour then assumed the chair. 


A paper entitled ‘The Effect of Sulfur and Iron on the Physical Properties 
of Cast Red Brass (85 Cu, 5 Sn, 5 Zn, 5 Pb),” by H. B. Gardner and C. M. 
ras Saeger, Jr. was presented by Mr. Gardner and discussed. 
ng The report of Committee B-4 on Electrical-Heating, Electrical-Resistance 
and Electric-Furnace Alloys was presented by the chairman, Dean Harvey. 


1 The returns of the letter ballot on these recommendations were favorable and are given in 
detail on page 227. 
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The Tentative Accelerated Life Test for Metallic Materials for Electrical 
Heating (B 76-29 T) and Test for Thermoelectric Power (B 77-30 T), as 
revised, were approved for reference to letter ballot of the Society for adoption 
as standards. 


The report of Committee B-6 on Die-Cast Metals and Alloys was pre- 
sented by the chairman, H. A. Anderson. The proposed revisions of the Tenta- 
tive Specifications for Aluminum-Base Alloy Die Castings (B 85-31 T) and 
for Zinc-Base Alloy Die Castings (B 86 - 31 T) were accepted, the specifications 
as revised being continued as tentative. 


The meeting then adjourned till 2 p. m. i 


6 


mix Twetrra Session—Fripay, June 30, 9.30 a. 


(Held Simultaneously with Eleventh Session) 


ote Mr. R. E. Davis in the chair. 


A paper entitled “Status of Specifications for Hydraulic Cements in the 
United States,” by P. H. Bates was presented by J. R. Dwyer and discussed. 


A paper entitled “The Effect of Adding Siliceous Material to Portland 
Cements upon Volume Changes, Compressive Strength and Heat Generation,” 
by R. W. Carlson and G. E. Troxell was presented from manuscript by R. E. 
Davis and discussed. 


The report of Committee C-1 on Cement was presented by the technical 
assistant, J. R. Dwyer. A motion, requiring a two-thirds vote of those voting, 
to submit to letter ballot of the Society for adoption as standard the Tentative 
Specifications for High-Early-Strength Portland Cement (C 74 -— 30 T) resulted 
in 18 affirmative and 21 negative votes and accordingly failed of adoption. 

A paper entitled ““A Rapid Method for the Determination of the Specific 
Surface of Portland Cement,” by L. A. Wagner was presented from manuscript 
by the author and discussed. 

A paper entitled “The Durability of Cement Mortars; the Cement and 
Method of Testing Major Variables,” by C. A. Hughes was presented from 
manuscript by G. C. Priester. 

The report of Committee C-11 on Gypsum was presented by the secre- 
tary, H. J. Schweim. The Tentative Methods of Testing Gypsum and Gypsum 
Products (C 26-32 T) were approved for reference to letter ballot of the 
Society for adoption as standard to supersede the present standard specifica- 
tions. The tentative revision of the Standard Specifications for Gypsum 
Partition Tile or Block (C 52-27) was approved for reference to letter ballot 
of the Society for advancement to standard. The withdrawal of the Standard 
Specifications for Gypsum Wall Board (C 36-25) and for Gypsum Plaster 
Board (C 37-30) was approved, subject to favorable letter ballot of Com- 
mittee C-11,' since these specifications are replaced by existing tentative 
specifications. 

An informal progress report of the Sectional Committee on Specifications 
for Plastering was presented by the Assistant Secretary. 

The meeting then adjourned till 2 p. m. 


1 The withdrawal of the standard specifications was referred to letter ballot of Committee C-11 
— consists of 28 members; 23 — returned their ballots all of whom voted affirmatively. 
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THIRTEENTH SESsION—Fripay, JUNE 30, 2 P. M. 
—_ Cloyd M. Chapman in the chair. 


The report of Committee C-9 on Concrete and Concrete Aggregates was 
presented by the chairman, R. W. Crum. The proposed Tentative Specifica- 
tions for Ready Mixed Concrete and Method of Test for Absorption by Aggre- 
gates (Laboratory Determinations) and Method of Field Tests for Absorption 
of Mixing Water by Aggregates for Concrete were accepted for publication as 
tentative. The proposed Specifications for Light-Weight Aggregates which 
appeared in the report as preprinted were withdrawn by the committee. The 
tentative revisions of the Standard Methods of Making and Storing Com- 
pression Test Specimens of Concrete in the Field (C 31-31), of Making Com- 
pression Tests of Concrete (C 39 — 27), of Test for Organic Impurities in Sands 
for Concrete (C 40 —- 27) and of Test for Sieve Analysis of Aggregates for Con- 
crete (C 41-24), were approved for reference to letter ballot of the Society 
for advancement to standard. 

The following papers to be appended to the report were then presented 
from manuscript: 


T. C. Powers. 

“A Study of the Analysis of Fresh Concrete with the Dunagan Buoy- 
ancy Apparatus” by H. R. Nettles and J. M. Holme—presented by Inge 
Lyse and discussed. 


The report on Significance of Tests of Concrete and Concrete Aggregates 
was introduced by A. N. Talbot, who stated that variations in materials and 
their sources of supply in various localities together with the variety of purposes 
and needs of the construction and in the methods used in the work all contribute 
to the importance of and the need for the making of tests for concrete materials. 
He stated that essentially there were three types of tests, acceptance tests, 
informational tests and investigational tests, each having important functions 
but requiring in the interpretation of their significance a full understanding 
with a good degree of judgment of their meaning and their limitations. 

Mr. R. W. Crum as chairman of the special committee, of Committee C-9 
on Concrete and Concrete Aggregates, in charge of assembling the report on 
significance of tests, then presented a brief abstract of the report which com- 
prised the following subject matter: 


a “The Action of Water on Concrete” by B. Kellam—presented by 


S asses of Tests for Characteristics of Concrete: 
Compression Tests. Inge Lyse. ty 
Tensile and Transverse Strengths. A.T.Goldbeck. 
Shearing and Torsional Strength. A. T. Goldbeck. mee 
Elastic Properties. F. E. Richart. ut 


Wear Tests. C.H.Scholer, and Wink: 


Volume Ch 
Volume Changes. R. E. Davis and I. wW. Kelly. 
Uniformity. R. L. Bertin. 
vy Routine Analysis of the Cement Content of Hardened Portland- 
Cement Concrete. H. F. Kriege. 
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SUMMARY OF 


Significance of Tests for Characteristics of Aggregates: 
Gradation, Specific Gravity, Unit Weight and Voids of Concrete. 

Deleterious Substances. F. C. Lang. 

Soundness of Aggregates. Stanton Walker. oF 


Moisture and Absorption. Bert Myers. 
: ages _ Abrasion Tests of Aggregates. H. F. Clemmer. 
Mortar Strength Tests of Fine Aggregates. F. H. Jackson. 
The Numbers of Specimens or Tests Required for Reasonable Accuracy of 
the Average. R. W. Crum. 
A paper entitled “Further Studies of Paving Concrete,” by F. H. Jackson 
and W. F. Kellermann was presented by Mr. Jackson and discussed. 


a Mr. R. W. Crum then assumed the chair. 

A paper entitled “Apparatus for Fabricating and Testing Mass-Concrete 
Cylinders,” by R. F. Blanks and E. N. Vidal was presented from manuscript 
by F. E. Richart. 

A paper entitled “‘Calorimeter Installation in the Engineering Materials 
Laboratory of the University of California for Studies of Heat Generation in 
Mass Concrete,” by S. B. Biddle, Jr., and J. W. Kelly was presented by R. E. 
Davis and discussed. 

A progress report of Committee C-13 on Concrete Pipe was ps py by 
the Assistant Secretary. 


President Cloyd M. Chapman then assumed the chair. we rnd eel 
A vote of thanks was, on motion, extended to the Chicago District Co Com- 
mittee for their untiring efforts in making the necessary arrangements for the 
annual meeting. 
There being no further business President Chapman then declared the 
Thirty-sixth Annual Meeting adjourned sine die. +, 
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I submit that a proper study of ASTM-kind is A.S.T.M. 


-INTROSPECTION 


JUNE 26, 1933 


Alexander Pope said: “The proper study of mankind is man.’ 


Many of us, as individuals, in our daily work do a great deal of 
inspecting. Let us do some introspecting. I propose that we study, 
introspect and inspect our complex assembly,—that machine of which 
we are the parts, called A.S.T.M.,—somewhat after the manner in 
which many of us, as engineers, inspectors and research investigators, 
are in the habit of looking into, of inspecting, other more or less 
complex machines, materials and products. The purpose of this 
examination is to improve the machine and its products. 

First, before we begin to inspect, let us consider the origin of 
this mechanism. How did it come about and why? In its beginnings, 
I view it as a thing that grew or developed in the divine scheme for 
the human race by the same sort of evolutionary process that has 
produced other phenomena, such as the motor industry, or the newer 
forms of government. 

A.S.T.M. did not just happen suddenly. It is not the accidental 
offspring of a chance mating of different species of organisms, such as 
occasionally happens in nature. Nor is it a “sport,” like the seedless 
fruits, red sunflowers or albino crows. It came into being by a slow 
and gradual process of evolution which was put in motion to meet a 
definite human need, to fill a gap in the ever-changing, ever-broadening 
design being woven by the Master Weaver, a design still in the 
making, a pattern of but bare outlines as yet, with many areas still to 
be filled in. Let us try to reconstruct this development. 

As collective production of commodities gradually replaced home 
production, as the factory replaced the individual worker, there 
resulted a change in the commodities produced. So long as the 
cobbler, in his home, made by hand every part of a shoe to fit an 
individual, there were no two pairs alike. His pride in his skill, his 
jealousy of his reputation, his business sagacity, caused him to be 
sure that his materials were good, and that his handiwork was without 
flaw. He was his own inspector of materials and product. When 
he wanted a hide of leather, he went to his neighbor, the tanner, and 
selected the one best suited to his needs, whether for milady’s slippers 
or milord’s hunting boots. The remote ancestor of AS.T S.T.M + 
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4 When twenty cobblers worked together under one roof, each 
making one or more parts, or performing one or more operations, the 
shoes were practically alike; yet they still bore the marks of the 
individuals who had a hand in their making. No longer could each 
cobbler select and inspect his own raw materials, nor could each 
answer for the workmanship of the other nineteen. Someone had to 
select the hides and inspect the finished shoes, and that someone 
had to look for certain qualities and for certain defects. Whether 
consciously or unconsciously, that inspector and that buyer of hides 
had in his mind a specification. And while he may have used only 
his eyes and his fingers, he nevertheless had a method of test. The 
father of A.S.T.M. 

When machinery replaced some of the twenty cobblers and 
parts were stamped out with dies and stitched by machines, every 
trace of the individual disappeared and every shoe became like 
every other shoe. The output, instead of being counted by pairs, 
is now counted by the gross or by the carload. No longer can one 
buyer examine every hide with his keen eye and experienced fingers. 
Nor can he select his materials from nearby sources. He must buy 
from a distance, pevhaps from abroad. It becomes necessary to 
explain in writing exactly what he wants. He must have a specifica- 
tion. He writes his own, and some tanner of hides agrees to make 
him the kind of leather he wants, although the tanner has a little 
different idea of what the shoemaker ought to want, because for 
years he has been tanning !eather for another shoe factory and he 
does not like this idea of making too many different kinds of leather. 
Why not use the same leather my other customer uses? And that 
was A.S.T.M. in its swaddling clothes. 

The manufacturer and the user—the tanner and the cobbler— 
found it to their mutual advantage to agree on a quality of material 
for a certain purpose. When these two branches of industry—the 
maker and the user—first began to understand and to appreciate 
each other’s requirements and viewpoints, the groundwork was being 
laid for the growth and development of A.S.T.M. It began to mature. 

And as this cooperation grew and spread gradually into many 
lines of industry, so the value and usefulness of the idea grew and 
became recognized and finally resulted, since it happened in this 
machine age of ours, in the bringing together, assembling, if you 
please, in one test-and-specification-making machine the various 
working parts (you members) that up to that time had been serving 
separate industries, some serving manufacturers, others serving con- 
sumers. It was at this time—in 1902—that this new machine first 
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came on the market. The first unit assembled was a rather crude 
affair, of limited usefulness and relatively few parts. Its parts related 
to metals, ferrous and non-ferrous, cement, brick and road materials; 
only nine working parts in this machine in the beginning. 

But as the years went by and the designers worked over, 
remodeled, improved the parts and added new parts, the machine 
became more complex and at the same time more efficient and vastly 
more productive. Parts relating to rubber, textiles, stone, slate, 
tile, pipe, lime, gypsum, mortars, coatings, lubricants, coal and coke, 
timber, waterproofing, metallography and others, were added and 
coordinated with the whole, until now there are some 50 parts of this 
machine relating to every major industry in the country. It is still 
being improved, enlarged, and its efficiency is being steadily increased. 

Let’s have a look at it: 

In its present stage of development it is our machine and we are 
its parts. Let us inspect it and examine it and perhaps we may be 
able to suggest some very worth-while improvements, for that is 
really the purpose lying back of this inspection. 

In doing so let us consider it as a machine designed and built to 
turn out a certain line of products, namely, tests and specifications. 
We must, therefore, consider it from two angles: First we must look 
at the machine itself, keeping in sind its ability to turn ott those 
products; and second, we must examine the quality of the products 
produced. For a machine must be judged not only by its own per- 
fection of design, workmanship and smooth worl.ing, but also ny the 
perfection of its output. 

Let us review some of the items that must be covered and what 
to look for. Perhaps one of the first things that will occur to many 
of you—at least it would to me—is the general reputation of the 
machine, its past performance. Does it bear a high reputation in 
its field? Is there any other equal or better device capable of turning 
out the same or a better product? On this score you will find that 
our machine is unique in its field. Its reputation is firmly established 
at the top of its class. This is not because it is the only machine in 
use for turning out products in its line, but it has been found to be 
the best of them. We find evidence and recognition of this in the 
statutes of many states and in the ordinances and the codes of 
numerous municipalities. In fact, the further we pursue this line of 
investigation the more evidence we will find of the high reputation 
of its products. 

Having decided that the product of the machine has merit, 
we take a look at the machine itself, its design, the quality of the 
used, the of parts and their functioning 
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one with another. \e note whether there are useless parts which 
might be eliminated, whether there is duplication of parts which 
might be combined. In this particular inspection we find that the 
machine is made up of a number of major assemblies of parts called 
committees, the governing or controlling assembly being the executive 
committee; that directly connected to this governing assembly are 
some only slightly less important assemblies called administrative 
committees and that each of these performs a function different from 
that of the others, and that each has a designating mark plainly 
stamped on it. Closer inspection discloses that each of these 
assemblies is of carefully selected individual parts, of material chosen 
on the basis of ability to perform the special service of that particular 
part—a selected personnel. 

We find that many other working assemblies, called technical 
committees, each plainly marked, and all more or less independent 
of one another, but flexibly connected to the governing assembly 
and to the administrative assemblies. On closer inspection one 
notices also the high quality and special selection of the material 
which goes to make up these working parts. 

This matter of quality deserves careful scrutiny. A machine 
may be beautifully built for show purposes, with all parts carefully 
finished, smoothed, polished, plated and “dolled up,” but these 
beautiful parts may not be of the best material for practical use, for 
long and reliable service. But this machine of ours, you find, is not 
a thing built for beauty, but for utility and serviceability. We are 
not prize winning beauties, but we can do hard work and a great deal 
of it, as witness the output over the years. 

The next point we want to cover is whether this machine has 
adaptability. Can it produce but one product, or is it capable of 
varying its product to meet changing needs, markets or styles? 
Unless it is adaptable it will sooner or later be obsolete; which 
Heaven forbid, for an obsolete machine finds its best market among 
the junk dealers. Let us never sell out to the junk dealers! 

Keeping it modernized will mean continuously altering the 
design of some of the assemblies, adding new and changing old parts. 
We must keep it up to date and capable of turning out a product 
that will be in demand, eagerly sought after, and which will please 
the customer. 

Next, let us look into the speed of our machine, the time it 
takes to perform all the necessary operations from the time the 
raw material is fed to it until it turns out the finished product. 
Much has been done to improve this feature in the last few years, 
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and more can undoubtedly still be done. In the earlier designs 
the partially finished product stopped for a time in storage bins, as 


n it were, between successive operations, but now the progress from 
e the first operation to the last is more steady and the total time 
d is considerably reduced. Another feature has been added, a new 
e assembly of parts has been attached to the governing assembly, 
e which may be thrown into operation whenever there is a strong 
© market demand for a particular product. The best time to have a 
n product or a commodity for sale is when there is a strong demand for 
y it. This recent improvement has made it possible to expedite the 
e completion of a required product while the demand and the market 
a are strong. Such improvements are bound to spread the fair name 
ir and fame of our machine. 

And so we might go on with each of the fifty or more working 
ul assemblies of parts and examine their functions and their coordination 
it with the other assemblies. That is what I hope each of you will do 
y for the particular assembly with which you are connected, whether‘it 
e be marked A-1 or B-2, or what not, and also for the machine as a 
al whole. 

In this machine age it has become very popular to give service 
be with a product. If the product requires attention, repair or replace- 
ly ment of parts after it has passed from the producer to the consumer, 
be it is common practice for the producer to follow up the product 
or and see that it is satisfactory. We should and do perform this type 
ot of service. If our product is not fully satisfactory, we call it in 
re and correct the defects—we bring it up to date. We discard cld 
al models and replace them with our latest product. Our aim should be 

to have no obsolete product in use. Periodically we should check up 
as on these products and ascertain which of them are behind the times, 
of out of date, unused, and promptly discard them, or offer new and 
st up-to-date models in their place. 
ch You and I are parts of this standards-making machine. The 
ng product is standard tests and specifications. It is an intelligent 
‘ machine, and therein it differs from ordinary machines. It is a 


truly automatic machine in that it requires no direction or supervision 
ts. from the outside. 


ict We are not only the working parts of this machine, but we 
se are responsible for its output, for its up-to-dateness, for improvements 
; in both the machine and the product. 

it It is worthy of our careful and thoughtful study. If we are 
he clever we can improve it. 

ct. Study A.S.T.M., inspect it and test ‘it, sunate to improve it 


to the highest degree of perfection. 
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ANNUAL REPORT OF THE EXECUTIVE COMMITTEE 


The Executive Committee offers the following report of general 
Society activities for the year ending with this annual meeting: 


Membership: 


The membership of the Society on June 1, 1933, was 3733. 
Statistics showing gains and losses in the various classes of membership 
are as follows: 


; Membership Losses Additions Total 
Class of Members 
June 1, | June 1,| Resig- | Dropped| Death | Trans- | Trans-| Elec- | Loss | Gain | De- 
1 1 nations fer fer tion crease 
Life or Perpetuity ll 11 
5 6 1 1* 
Company, Firm, ete 1026 901 W a 31 2 154 29 | 125 
Individual, ete... ..... 3037 | 2762 288 145 26 2 49 137 | 461 | 186 | 275 
80 50 4 13 19 6 36 6 
Total 4163 | 3733 382 191 27 52 52 170 | 652 | 222 | 430 
134 126 14 68 2 76 84 76 
Increase. 


The net loss of 430 is larger than reported a year ago and shows 
very definitely the effect of prevalent industrial conditions upon this 
important phase of the Society’s existence. Resignations and delin- 
quencies have increased, and at the same time the number of new 
members elected has, despite the efforts of the staff, committees and 
many individual members, decreased below the number elected a 
year ago. 

Many of the members, both individuals and companies, who have 
resigned during the past two years have stated that they were severing 
their connections with the Society only because of the business 
stringency; that they valued the Society’s work and expected to 
renew their membership when conditions improved. Wherever pos- 
sible, contact with such members has been maintained through the 
establishment of a special roll upon which is placed the name of any 
member, obliged to resign, who would like to continue to receive 
copies of the Bulletin and programs of meetings and in other ways 
to keep in touch with Society activities and publications. There are 
at present over 100 individuals and companies on this roll. Further- 

(32) 


> > wt 


A 
A 
B 
B 
C 
E 
E 
E 
F 
C 
C 
I 
I 


>. m 
} cc 
at 
fo 
cc 
7 m 
p 
Ir 
4 tl 
0} 
ai 
al 
- 
] 
% 
4 
4 


ANNUAL REPORT OF EXECUTIVE COMMITTEE 


more, the Executive Committee has recognized and met so far as it 
could the pressure on the financial resources of so many members 
at this time. It has extended the date by which members delinquent 
for the previous year’s dues could make payment. Wherever special 
consideration was requested it has been granted. The annual dues 
may now be paid in two installments and, in the case of new members, 
payment of entrance fees may be spread over two years. 

Naturally, some of those temporarily obliged to sever their con- 
nections with the Society have been active committee members, and 
in such cases arrangements have been made wherever desired for con- 
tinued contact with committee work, without vote, but with full 
opportunity for the individual to render such services in the committee 
as he was able or willing under the circumstances to perform. In this 
and other ways the Executive Committee has sought to retain con- 
tinued interest in and contact with Society activities on the part of 
all who have found themselves in these difficulties, confident that 
when the turn for the better comes many of these individuals and 
companies will resume their membership with unabated interest and 
faith in the value of the Society and its work. 

Death has taken a heavy toll of the Society membership during 
the year; the following 27 members have passed away: 


SHIP SHIP 
Aldridge, Earl V..:........... 1916 McClintock, James R......... 1919 
Binsen, John P..........066.0%- 1916 Meehan, G. F................ 1918 
Burgess, George K............ 1915 1931 
Fraser, Alexander............ 1917 Petts, George E.............. 1929 
Glover, George J.............. 1909 Poole, William............... 1932 
Goes, Edward F.............. 1916 Tagge, Arthur C.............. 1915 
Hayward, H. W............. 1906 Webster, William R........... 1898 
Kichline, Frank O............ 1923 


Many of these members were distinguished in service in the 


Society. William R. Webster, one of the charter members and an © 


honorary member of the Society, was a pioneer in the organization of _ 
committee work and served for many years on the Executive Commit- 
tee. Tinius Olsen was one of the first members of the American 


33 
Nong 
(Sake: 
| 
Sex 
e fal 
n 
id 
a 
ve : 
to 
‘> 
he 
ees 
ive 
Lys 
er- 


34 ANnvaL Report or Executive CoMMITTEE 


Section of the old International Association, dating from 1898. George 
K. Burgess was a distinguished past-president of the Society. W. F. 
Edwards and Frederick W. Kelley had been members of the Executive C 
_ Committee and actively engaged in our technical work. Others who al 
had been active in the work of the Society were W. L. Ellerbeck, I 
H. W. Hayward, F. O. Kichline, L. H. Miller, R. S. Perry, A. C. pi 
Tagge and E. T. Wood. th 


The future of Society membership is of greatest importance. th 

The technical work of the Society, even in these times, is growing; Ol 
we must match it with a growing membership if the work is to be done. ci 

_ It was not, of course, to be expected that the Society could go through T 
the worst industrial period in the history of the nation without fi 
feeling to greater or lesser degree the strain of membership losses, and th 
the concurrent reduction in funds with which to carry on its work. tl 
The membership on June 1 as reported above, 3733, is about 15 B 
per cent less than the peak of Society membership, which was 4417 C 
in 1930. The loss, while considerable and creating serious problems 
of administration and finance, is not unduly large in view of the con- tu 
ditions. Much of it can and we believe will be regained with improve- S 


ment in industry and business in general, but that in itself will not be 
enough. We must work with renewed efforts to stem the tide of 
present losses, and to take every advantage of the impending business 
recovery to forge ahead in membership growth. So important does 

‘ z, this whole r-atter appear to the Executive Committee and so necessary 
_ does it seem to ensure substantial growth of Society membership 
during the coming years, that it has been decided to appoint a Special 
Committee on Membership to plan and direct membership work 
_ during these years of industrial recovery. Much consideration of the 
matter in the Executive Committee has brought the conviction in the 
minds of its members, ably expressed in recent Bulletin articles by the 
President and by Arthur W. Carpenter, that the most effective means 
of extending Society membership is through the personal efforts of our 
members, and it will be the principal task of the Special Committee s 
to stimulate to this end the unquestioned interest in the Society and 
its welfare on the part of hundreds of our members and to mobilize C 
and coordinate the several channels through which this work must be 
done, such as the standing committees, the several district com- 
mittees, and the staff. The personnel of the Special Committee is 
now being selected, and the Executive Committee earnestly bespeaks 
in advance for th ittee the sincere and cordial support of th the 


pet 


- 
{ 
~ 
I 
4 
5 ve 4 
—wh 
in 
- 
4 
ri 
id 
ae a 
{ 
« 


35 


ANNUAL REPORT OF EXECUTIVE COMMITTEE 


Under existing business conditions it has been felt to be impracti- 
cable and indeed unwise actively to solicit Sustaining Memberships 
at annual dues of $100 established by amendment of the By-laws in 
1931. Sufficient assurance was given at that time by member com- 
panies of the Society to warrant a definite feeling of optimism that 
this method of increasing financial support of the Society activities, 
that are of such definite and direct value to industrial companies and 
organizations to whom we must look for this class of membership, 
can be successfully established under normal business conditions. 
The importance of this class of membership becomes of greater signi- 
ficance in view of the membership losses that have been sustained in 
the past two years. There are at present six Sustaining Members of 
the Society, namely, The Texas Company, Socony-Vacuum Corp., 
. Bell Telephone Laboratories, Universal Atlas Cement Co., Sun Oil 


Co., and Western Electric Co., Inc. The Executive Committee 
expresses its appreciation of the interest in the work of the Society 
: that prompts these organizations to give this added support to the 


Society’s activities. 

The importance of Student Membership has been stressed on a 
number of occasions. As announced in issues of the Society Bulletin 
during the year, prize awards have been established by several members 
of the Society in the form of memberships to students at the following 
technical schools: Cornell University, three memberships; Lehigh 
University, ten memberships; Massachusetts Institute of Technology, 
five memberships; Rensselaer Polytechnic Institute, five memberships: 
University of Pennsylvania, five memberships. These memberships 
are of unquestioned value to the students and, of course, it means much 
to the Society to have the young engineer and chemist acquainted at 
first hand with the value that the Society can be to him in his work. 
Many future members of the Society are the students of today and the 
Executive Committee hopes to see this method extended to other 
schools by interested members of the Society. 


Committee Activities: 


The work of the Society as exemplified in the activities of its . me 


\- committees has gone forward during the year in a most gratifying is 


is way. Indeed it is a splendid tribute to the industrial and technical _ 
S importance of this work that it has progressed with such little interrup- _ 


e tion under present conditions. It will be evident from the current 
reports that many standardization and research projects have been 


are being offered for Society action, and revisions and advancement 
of tentative standards recommended in anticipation of the publication 


carried on as planned; many new specifications and methods of test _ 
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rere of nn new edition of the Book of Standards. As usual, the reports of 


a two administrative committees, E-° on Research and E-10 on Stand- arr 
ae ae ards, supplemented by reviews in the July and October issues of the sta 
AS. T.M. Bulletin, will give a general summary of these activities, tec 
.- te _ so that the present report will deal only with administrative com- bei 
3 as One new committee was organized during the year, namely, ex} 
| Committee C-13 on Concrete Pipe. The organization of this com- du 
ee are a mittee came about through the decision reported a year ago to divide to 
; is the former Committee C-4 on Clay and Concrete Pipe into two inv 
committees dealing separately with these two kinds of pipe. Certain an 
questions afiecting the jurisdiction of Definitions of Terms Relating in 
to Sewer Pipe (C 8-24) and Recommended Practice for Laying col 
Sewer Pipe (C 12-19), in which both committees are interested, are the 
still under consideration in the Executive Committee. col 
a The scope of Committee D-15 on Thermometers has been enlarged fac 
. ak to include all apparatus composed wholly or largely of glass utilized wil 
: te. ae in A.S.T.M. methods; the new title of the committee is Committee saf 
— D-15 on Thermometers and Laboratory Glassware. ‘There is need 
an ue 3 for standardization in this larger field and the committee with enlarged du 
er ae ra! ~ personnel will function in an advisory capacity to other committees Ex 
Be i | of the Society specifying various types of glass apparatus in their ma 
methods. All such committees have the opportunity of representation ba: 
on Committee D-15 and have been asked to refer glassware problems ins 
to the committee for its recommendations. au 
ae ie Acting favorably upon recommendations of Committee E-10 on ust 
ss Standards, the Executive Committee has increased the membership ml 
of that committee from five to-six and established a term of member- Hz 
y ship of three years with provision that the terms of two members 
shall expire each year. ag 
a e . The Executive Committee has also decided that it would be th 
a at advisable to extend the authority of Committee E-10 on Standards lia 
ae fy to permit it to pass upon and accept for publication as tentative an 
proposed revisions of existing standards submitted between annual ha 
a. meetings of the Society. The amendments of the By-laws required for 
ie ee such extension of authority are proposed elsewhere in this report for th 
Society action. Ce 
oT Mr. J. R. Dwyer was reappointed a member of the Society’s an 
E- staff for one year ending October 31, 1933, and assigned to Committee Te 
& ae i C-1 on Cement as its technical assistont under the arrangement pre- (L 
i Oia! viously announced, whereby funds for his salary and traveling and A. 
other expenses as technical assistant are made available by Com- its 


mittee C-1. 
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In line with the announced policy, Committee A-1 on Steel has 
arranged for the part time services of a member of the Society’s 
staff as staff assistant to the committee officers, supplemented by 
technical and stenographic services as needed. The expenses are 
being met from funds contributed by the committee. 

The Executive Committee has taken cognizance of difficulties 
experienced by a few committees in holding meetings during the year, 
due to the stress of industrial conditions, and consequent inability 
to conform strictly to certain rules of procedure. Several instances 
involved adoption as standard of tentative standards without revision 
and of tentative revisions of existing standards without revision, and 
in these cases the Executive Committee authorized the standing 
committees concerned to conduct the required letter ballot vote of 
the membership without the necessity of holding a meeting of the 
committee. In other ways the Executive Committee has sought to 
facilitate the standardization work of the Society during these times 
without, however, eliminating any of the essential requirements or 
safeguards in the standardization procedure. 

Two questions affecting patented apparatus have been settled 
during the year. Satisfactory assurance having been given to the 
Executive Committee by the Wilson Mechanical Instrument Co., 
manufacturers of the Rockwell Hardness Tester, that the monopoly 
based upon present patents will not result in exorbitant prices for this 
instrument to the consuming public, the Executive Committee has 
authorized the development of Society specifications involving the 
use of the Rockwell Hardness Tester where desired by Society com- 
mittees and has approved the publication of the Methods of Rockwell 
Hardness Testing of Metallic Materials (E 18 — 32 T). 

The Executive Committee has executed for the Society a new 
agreement with the Sinclair Refining Co., owners of the patents on 
the Union Colorimeter, authorizing an exclusive license to the Tag- 
liabue Manufacturing Co. to manufacture this instrument in accord- 
ance with the specifications of the Society. The Executive Committee 
has reserved authority to review questions of cost and selling price. 

An agreement has recently been concluded between the Society, 
the Cooperative Fuel Research Committee and the Waukesha Motor 
Co., granting to the latter an exclusive license for the manufacture 
and sale for three years of the C.F.R. Engine specified in the A.S.T.M. 
Tentative Method of Test for Knock Characteristics of Motor Fuels 
(D 357-33 T) and authorizing the company to use a combined 
A.S.T.M.-C.F R. emblem on each engine. The company has obligated 
itself to meet the specifications for the engine or such modifications as 
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may be approved by the C.F.R. committee and the Society jointly 
and to sell the engine at a price in keeping with cost plus a fair profit. 
A more detailed account of the agreement was published in the 
April, 1933, Bulletin. 

Meetings: 

The fourth Regional Meeting of the Society was held March 8, 
1933, in New York under the auspices of the New York District 
Committee. The technical feature was the Symposium on Motor 
Lubricants sponsored by Committee D-2, in which the Metro- 
politan Section of the Society of Automotive Engineers cooperated. 
An informal dinner was one of the features of the meeting. As usual, 
the spring group meetings of committees were held during the same 
week and despite the difficulties incident to the countrywide closing 
of banks, both the Regional and Committee Meetings were well 
attended and the committee work, so important to a successful 
annual meeting, was carried on most. satisfactorily. In fact these 
and all other committee meetings during the year showed evidence 
of a very sincere and purposeful attitude of all members towards 
their important responsibilities and gave evidence also of the desire 
of the many industries participating in Society work that promotion 
of knowledge of materials and standardization of specifications and 
methods are needed and should progress. 

Difficulties imposed by stringent financial and industrial condi- 
tions slowed down local activities, especially meetings sponsored by 
the several district committees. Only one such local meeting was 
held, namely, a meeting under the auspices of the New York District 
Committee on November 17, 1932, at which several papers on Timber 
and Timber Preservatives were presented under the sponsorship of 
Committee D-7 on Timber. . Much interest was expressed in these 
papers, which have been published either in full or in abstract in 
various technical journals. 

These local activities in recent years have contributed greatly 
to the interest in Society activities in the several localities in which 
they have been held, and the Executive Committee is confident that 
under more favorable conditions each district committee will find it 
possible to sponsor at least one local meeting annually at which an 
interesting and worth-while program on some suitable materials 
subject is presented. 


Publications: 
Since the last annual meeting the following publications dis- 
tributed to the members were issued: the Proceedings, including 
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preprints of reports and papers, the 1932 Supplement to the 1930 
Book of A.S.T.M. Standards, the Index to A.S.T.M. Standards and 
Tentative Standards, and a Supplement to the Year Book containing 
names of all new members and the complete revised personnel of 
the standing committees. The Book of A.S.T.M. Tentative Stand- 
ards and the Symposium on Rubber containing the papers and dis- 
cussions presented at the Cleveland Regional Meeting in March, 
1932, were published and furnished to members on order. A com- 
parative statement of the volume of these publications for the past 


four years follows: 


1929, 1930, 1931, 1932, 


bate. pages pages pages pages 
Supplement to Book of A.S.T.M. Standards.......... 293 .... 144 102 
Index to A.S.T.M. Standards and Tentative Standards 109 113 103 119 
Book of A.S.T.M. Tentative Standards.............. 901 864 1008 1236 
Regional Meeting Symposium...................--- eats 186 152 159 
Joint A.S.M.E.-A.S.T.M. Symposium on Effect of 

Temperature on the Properties of Metals........ 829 


a, 3560 6130 4724 3644 
Reference is made to the annual report of Committee E-6 on 
Papers and Publications for further details, including a number of 
reprints from the 1932 publications and the preprinting of regional 
meeting papers for the Symposium on Motor Lubricants and the 
preprinting of reports and papers for the present annual meeting. 
A new Refractories Manual was issued last year at the request of 
Committee C-8 on Refractories, comprising the A.S.T.M. specifica- 
tions and methods of test for refractories and the Manual for Inter- 
pretation of Refractory Test Data prepared by the committee. This 
publication has been given a very gratifying reception throughout 
the refractory industry and is finding a useful place in the schools of 
ceramic engineering. 

It has been decided to adopt generally the policy of imprinting 
on A.S.T.M. standards and tentative standards suitable notation, 
where applicable, indicating that they have also been adopted by 
other national organizations. 

A study of the possibility of publishing a monthly technical 
journal of the Society was completed during the year by Committee 

E-6 on Papers and Publications. It has been decided that the Society 
should not undertake the peameaton of such a journal at Gest time, 
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ANNUAL REporRT OF EXECUTIVE COMMITTEE 
but that the A.S.T.M. Bulletin should be gradually expanded in 
content as finances permit and so developed as to provide a still 
better and more frequent means of contact between the Society and 
its membership. So far as strictly technical papers and the annual 
reports of committees are concerned, it is felt that the present methods 
of publication in separate form either as preprints or reprints and 
their inclusion in the bound annual Proceedings is satisfactorily 
meeting the needs of the Society and its members. On the other 
hand there is much material of merely temporary or current interest 
that it is believed could be published advantageously in an enlarged 


_ Bulletin, such as “‘general information” papers, papers of promo- 


tional value relating to standards and research, and interim and 
progress reports of committees. Specifications and methods, sug- 
gested test procedures, etc., which committees desire to publish for 
information might more suitably be published in the Bulletin than 
in the Proceedings as at present. In general, the contents of the 
Proceedings might be more strictly limited to reports and papers of 
permanent reference value, and more material of purely current 
interest be brought to the membership through the Bulletin. There 
is need for publication of methods of test suggested by members and 
exchange of information between members on matters relating to 
specifications and tests that could be met by the contemplated en- 
largement of the Bulletin. Further study is being given to the 
editorial and publication matters involved. 


OR 

A 
Proposed Amendment of the By-laws: aa a 
The Executive Committee proposes the following amendments of 
Section 1, Article VI, ‘“‘ Procedure Governing Adoption of Standards”’ 
of the By-laws to make effective the desired enlargement of the scope 
of authority of Committee E-10 on Standards mentioned in an earlier 
section of this report, and recommends that these modifications be 
referred by the annual meeting to the required letter ballot of the 
membership of the Society: 
In Section 1, Paragraph (a), change the reference in the first 
sentence to “‘Paragraph (b)”’ to read “‘ Paragraph (c).” 
Change the present Paragraph (5), new Paragraph (c), to read 
as follows by insertion of the italicized words and the deletion of the 
bee in brackets: 


(c) Proposed new standards, [or] proposed amendments of existing tentative 
“and? or proposed amendments of existing standards, may also be presented 
between annual meetings, in which case they shall be reviewed by the Com- 
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mittee on Standards, which shall determine whether all requirements relating 
to the preparation and submission of standards have been complied with and 
whether the standing committee has reached a substantial consensus in its 
recommendations to the Society. If such review is satisfactory to the Com- 
mittee on Standards, it may accept the proposed new standards or proposed 
amendments of existing standards or tentative standards for publication as 
tentative [standard]. During consideration of and action upon the recom- 
mendations of a standing committee, two designated representatives of the 
standing committee shall serve as members of the Committee on Standards, 
with full privileges of discussion and vote. At the annual meeting following 
the publication of a tentative standard or amendment under this procedure, 
the standing committee concerned shall report the acceptance of the tentative 
standard or amendment, which shall be subject to amendment at that annual 
meeting by a two-thirds vote of those voting. Tentative standards or amend- 
ments of existing standards reported at an annual meeting for the first time 
shall normally be continued as tentative. 


Change the first sentence of the present Paragraph (c), new 
Paragraph (b), to read as follows by the insertion of the italicized 
words: 


(6b) Proposed amendments of existing standards, except as provided in 
Paragraph (c), shall be presented at an annual meeting, at which they may 
be amended by a two-thirds vote of those voting. _ Supt: 


Report for the Fiscal Year 1932.—The annual statement of the 
finances of the Society follows in the report of the auditors for the 
fisal year January 1 to December 31, 1932. 

The outstanding financial feature of the year 1932 was the fact 
that, despite considerably reduced income from membership dues 
and, to a relatively lesser extent, from sales of publications, it was pos- 
sible to effect such economies in the operations of the Society without 
serious curtailment of publications and other services as to keep current 
disbursements within current receipts. The net decrease in member- 
ship for the year and the greater number of delinquent members 
reduced income from dues about $10,000 below that for 1931. For the 
first time during the industrial depression there was a marked falling 
off in sales of the Book of Standards and separate standards, which 
was partly offset by increased sales of the many special publications, 
notably the various compilations of standards and reports relating to 
specific industrial fields. Advertising income for the Bulletin held 
up well throughout the year. The net effect was to reduce 1932 income 
by about $10,500 from that budgeted at the beginning of the year. 
Disbursements were pared accordingly. Substantial savings were 
made in the costs of printing and distributing the various Society 
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REPORT OF THE AUDITORS— JANUARY 1 TO DECEMBER 31, 1932 
PHILADELPHIA, January 9, 1933. 
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We respectfully report that we have made an audit and examination of the 
books and accounts of your Society for the seven months ended December 31, 1932, 
having previously made a similar audit and report for the preceding five months 
ended May 31, 1932, and at both audits found the accounts to be correct and to be 
in excellent condition. 

We submit herewith balance sheet as of December 31, 1932, as also a statement 
_ of cash receipts and disbursements for the twelve months then ended. 

We have verified the transactions set forth in the budget record for the seven 
months ended December 31, 1932, as also for the five months ended May 31, 1932, 
as reported in ours of June 15, 1932, and found the same to be correct. 

We have verified by actual inspection and count the securities as scheduled 
under Investments and report all interest collected to December 31, 1932, with 
the exception of the interest due November 1, 1932, on $2000 Pennsylvania 
Railroad second 5's, which coupons were detached from the bonds, in our presence 
at the time of our inspection January 7, 1933, and were then deposited. 

Respectfully submitted, 
(Signed) Joun anv Co. 
BALANCE SHEET AS OF DECEMBER 31, 1932 


$5 945.05 


49 035 .80 


$5 067.79 
1 565.00 
Members, for 1932 Dues 5 093.65 
Members for Entrance Fees 
Members, for Binding 


——_ 11 885.78 
_ A.S.T.M.-A.S.M.E. Symposium on Effect of Temperature: 
Special Account for Financing Book 2 948 .23 
Furniture and Fixtures 6 301 .67 
$76 116.53 


Advertising paid for in advance ~ 
Members Dues paid in advance 


$838 .12 

Contributions from Committee C-1 for Technical Assistant. 184.27 cae 0) 
i 137.90 
917.32 


$2 077.61 
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Membership Fund $3 


$16 214.55 
Publications Fund............ 
Book of Standards Reserve 11 743.20 


$30 972.75 
43 066.17 


74 038 .92 


$76 116.53 


RECEIPTS AND DISBURSEMENTS 


JANUARY 1, 1932, TO DECEMBER 3 
Current Funds, January 1, 1932 


Income, Life Membership Fund 
Entrance Fees 


Book of Standards—Members for both parts... 
Book of Tentative Standards................. 


Collective Index to Proceedings 
Selected Standards for Students 
Miscellaneous (including special reprints) 


Advertising in Bulletin 

Advertising in Index to Standards and Tentative Standards 
Authors’ Reprints... 

Sale of Certificates of Membership 

Interest on Deposits and Investments 

Investments matured or sold 


Symposium on Effect of Temperature 

Income, A.S.T.M. Research Fund 

Registration and other fees, Annual Meeting 

International Association for Testing Materials, Dues 
International Assn. for Testing Materials, Publications and 


Committee C-1 for Technical Assistant....... 
Committees A-5 and B-3 towards special publications 
Seaview Golf Club (see disbursements)........... 

A.F.A. Share Malleable Iron Castings Symposium 

A.F.A. Share Steel Castings Symposium 


1, 1932 


bes 
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$2077.61 
‘ 
Total $72668.26 
::..; 
3 554.70 
1058.70 
Total Sales of Publications............... 
$463.73 
: 
20.00 
415.00 x 
1045.00 
61.15 
ate = 


bes ‘ i 
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Brought forward 
Publications: 


Book of Standards Supplement 
Selected Standards for Students 
Book of Tentative Standards 


Index to Standardsand TentativeStandards 1191. 
Regional Meeting Papers 

Collective Index to Proceedings 

~Miscellaneous (including special reprints).. 6971. 


General Office Expenees 
Expenses, Standing Committees 
Expenses, Meetings 
Traveling Expenses—Administrative Committees......... 
Rent and Insurance, Storage Rooms................. site 
Rent, Headquarters 
Headquarters Maintenance 
Furniture and Fixtures 
Certificates of Membership 
American Standards Assn. and Sectional Committees 
Investments: 
Book of Standards Reserve 6 052.50 
21 127.72 


Seaview Golf Club (see receipts) 

Refund of Excess Remittances 

Symposium on Effect of Temperature 

Symposium on Steel Castings (A.F.A. Share) 
International Assn. for Testing Materials, Dues 
International Assn. for Testing Materials, Publications and 


Franklin Memorial Museum Subscription 
Technical Assistant, Committee C-1 


i Current Funds, December 31, 1932 


‘ 


cr 


> 


4 
i 44 
DISBURSEMENTS 
Bulletin and Circular to Members........ 5043.27 
$339.85 
565.91 
308.64 
. 
229.10 
429.92 
18.50 
900 .00 AS the 
bs 
—— 27 180.12 
61.15 
742.18 
$73.0 °° 
$5945.05 


Balance, Current Funds, December 31, 1932 


Less, amount to provide for difference between cost of $15,000 Balti- 
more & Ohio 44’s due 1933 less 10 per cent paid by company 
during year carried as current funds, January 1, 1932, and the net 
market value of these bonds carried as current funds, December 
31, 1932 


Balance accounted for as follows: 


Cash on hand $245 .05 


Investments carried as cash: 


$15 000 Baltimore & Ohio R. R. Bonds 4%4’s due 

1933 (cost $15 000 less 10 per cent paid by 
mies company) carried at market value 12.31.32... 8600.00 
000 Liberty Bonds 4th 41%’s due 1938.. 1000.00 


$9 845.05 
Less checks drawn but not paid against cost of sn samme $8 800.00 


ar 


MISCELLANEOUS FUNDS 


$1 045 .05 


In addition to the regular Society funds the Secretary-Treasurer has on hand 


the following funds, accounted for as follows: 


Committee A-1 on Steel 55 
Committee A-3 on Cast Iron 31 
Committee A-5 on Corrosion of Iron and Steel .42 
Committee A-5, Subcommittee X on Embrittlement Inves- 

tigation .46 
Committee B-3 on Corrosion of Non-Ferrous Metals .58 
Committee B-6 on Die-Cast Metals and Alloys............ 47 
Committee ©-1 on Cement .10 
Committee C-1, Cement Reference Laboratory........... : 43 
Committee C-9 on Concrete and Concrete Aggregates .37 
Committee C-10 on Hollow Masonry Building Units .23 
Committee D-1 on Preservative Coatings........ .94 
Committee D-14 on Screen Wire Cloth .72 
Committee D-18 on Natural Building Stones .27 
Joint Committee on Investigation of Phosphorus and Sulfur 

A.S.A. Sectional Committee on Cast-Iron Pipe 3 300.16 
A.S.A. Sectional Committee on Classification of Coals 1 146.42 
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ANNUAL REporT oF Executive COMMITTEE 
MEDAL AND MARBURG LECTURE 
Balance, January 1, 1932: 
—————_ $7 961.57 
RECEIPTS 
on Deposits and Investments 369 .20 
$8 330.77 
_Engrossing 1932 Lecture 3.25 


— difference in book value of investments due to transfer of 


$7 672.46 
Balance, December 31, 1932: 


PrvanciaL Conprrion at CLOsE oF FiscaL YEARS 1928-1932, INCLUSIVE. 
Assets Liabilities 
Piseal Accounts Accounts : 
Funds Fixtures | cellaneous | Standards unds 


1928.......) $973.56 | $44752.09 | $6831.10 | $5327.09 $972.04 | $6057.80 | $10 354.30 | $40 504.70 


3683.76 | 54707.09 | 6226.93 | 5896.31 1913.27 | 12012.80 | 19 438.05 | 37 149.97 
1988...... 4567.73 | 44255.51 | 10873.38 | 6209.36 | 2935.58/ ......... 20 438.05 | 42 532.40 
1983....... 6414.07 | 4994621 | 12668.06] 6571.94 | 3905.00) 5690.70 | 19438.05 | 46566.53 
1982_...... 5945.05 | 49055.80 | 14834.01 | 6301.67 | 2077.61 | 11 743.20 | 19229.55 | 43 066.17 
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ANNUAL REPORT OF EXECUTIVE COMMITTEE 


INVESTMENTS, DECEMBER 31, 1932 


General: Value Value 7 
$10 000 N. Y. C. Refunding and Improvement Bonds, 5’s fae 7 
) 4500 Baltimore & Ohio R. R. 20 year Convertible Bonds, 
2000 Penna. R. R. Bonds, Seconds, 5’s due 1964....... . 2000.00 1 590 .00 


000 Am. Tel. & Tel. Co. S. F. Deb. Bonds, 5’s due 1960. 3 159.75 3 188.00 
500 Consolidated Gas Co. of N. Y. Bonds, 20 year 54's 


000 Southeastern Power & Light Co. 6’s Gold Deb. 
Bonds, Series A, due 2025.............+-+00- 6 240.00 4170.00 
| 7000 Baltimore & Ohio R. R. Refunding and General 
- Mortgage Bonds, 5’s due 1995............... 7087.50 2625.00 
5 6 000 Missouri Pacific R. R. First and Refunding Mort- 
gage 5’s Gold Bonds, Series F, due Mar. 1, 1977 5690.70 1 305 .00 
) 7000 U.S. Liberty Bonds, 4th, 4%4’s, due 1938......... 7070.00 7258.00 
5 $46 000 05 $27 561.00 
bos 


A.S.T.M. Research Fund: 
$3 000 Baltimore & Ohio R. R. Refunding and General 


6 $3 037.50 $1125.00 
1500 Baltimore & Ohio R. R. 20 year Convertible Bonds, 

1500 Consolidated Gas Co. of N. Y. Bonds, 20 year 54's, : 

2000 First Mortgage Real Estate, 6’s Bonds on 1315-17 

54 000 035.80 33 149.00 


Dudley Medal and Marburg Lecture Fund: 
$500 Baltimore & Ohio R. R. Refunding and General 


6000 Baltimore & Ohio R. R. Refunding and General 
$6 000 U. S. Liberty Bonds, 4th, 41(’s, due 1938: 
Committee $5 610.39 
509.53 $6119.92 $6 221.00 


$66 500 
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he publications, all of which were published as usual except the Year 
Book, in place of which a Supplement to the 1931 edition was pub- 


~ 


_ lished. Reductions in general office and miscellaneous expense, 
including travel, telephone and telegraph, administrative committees 
and furniture and fixtures, were effected; considerable savings were 
made in the expenses of the annual meeting by modification in methods 
of printing the program, elimination of the printed registration list, 
and curtailment of entertainment expense; a reduction in salaries 
was made effective from July 1, 1932; and, finally, no investment was 
made from current funds towards the principal of the A.S.T.M. 
Research Fund, for under present conditions it is considered more 
important to conserve funds for publications than to increase the 
Research Fund. 

As a result, the Society was able to operate within its current 
income and did not have to call upon its surplus, nor upon a favorable 
balance of $5200 from previous years’ operations that had been set 
aside as a contingency fund. 

The report of the auditors gives the balance sheet of assets and 
liabilities, statement of receipts and disbursements, and comparison of 
the financial position of the Society at the close of the past five years. 
_ It also gives statements of funds held for the accounts of committees, 
and of the Dudley Medal and Marburg Lecture Fund. Investments 
of Society and other funds are listed, both book and market values 


_ being given. A better diversification of holdings in railroad bonds 


was effected by exchange of $10,000 Baltimore & Ohio Bonds Refund- 
ing and General 6’s for like amount of New York Central Bonds 
Refunding and Improvement 5’s at substantially the same price, and 
later (March, 1933) by the refunding of the Baltimore & Ohio Con- 
vertible Bonds 4}’s 50 per cent in cash and 50 per cent in Refunding 
and General Mortgage 5’s. There was no default in 1932 on any of 
the securities in the Society portfolio; but since April, 1933, the 
bonds of the Missouri Pacific, of which the Society holds $6000, have 
been in default. 

The Society has been fortunate in that its current funds in check- 
ing account and several savings accounts have not been affected by 
the recent banking difficulties. 

No account has been taken in the accompanying financial state- 
ment of the assets of the Society in the form of publications in stock, 
with one exception, namely, the cost value, $2948.23, of the copies 
still in stock of the joint A.S.M.E.-A.S.T.M. Symposium on Effect 
of Temperature on the Properties of Metals purchased by the Society 
from the joint account described a year ago; this amount is included 
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ANNUAL REPORT OF EXECUTIVE COMMITTEE 


in the statement of assets. The inventory of technical publications — Mg 


on June 1, 1933, may be summarized approximately as follows: 


NUMBER OF 


Book of A.S.T.M. Standards 2 150 

Part II, Non-Metals.................. 2 125 

1931 Supplement to Book of A.S.T.M. Standards.................... 3 500 

1932 Supplement to Book of A.S.T.M. Standards.................... 800 

Book of A.S.T.M. Tentative Standards..............2..cccccccccces 230 

Index to Standards and Tentative Standards..................-...4- 400 

Selected Standards for Students in Engineering...................... 1 200 
Selected Standards for Students in Chemistry, Chemical Engineering and 
Reprints of 441 Standards (approximate)..............0.0e00seeeeees 


Symposium on Effect of Temperature on the Properties of Metals...... 
Special Reprints (approximate)... . 


1933 Finances.—In budgeting Society operations for 1933, the 
Executive Committee has been faced with much uncertainty respect- 
ing probable income. Membership losses due to resignations and 
delinquencies have continued, but there is good assurance of main- 
taining income from sales of publications. Income from advertising 
in the Bulletin has fallen off this year, and while such income may 
reasonably be expected to pick up with improvement in business 
conditions, this cannot safely be counted upon now. Net income 
from the Second Exhibit of Testing Apparatus and Equipment has 
been uncertain. In brief, the Executive Committee concluded that 
until actual conditions prove otherwise it must be assumed that 1933 
will be a difficult year financially, and that in any event, the Society 
will show some “lag” behind industrial recovery when it comes. 
Accordingly, the budget of receipts and disbursements was set up at 
the beginning of the year on a tentative basis, subject to review and 
adjustment of disbursements within actual income, supplemented 
by such reserve funds as may be safely and properly used. A sum of 
approximately $7000, available from favorable balances in the past 
three years, is being applied to this year’s operation, but it is desired 
not to draw upon other reserve funds except as an emergency. Dis- 
bursements totalling approximately $116,750 (equivalent to estimated 
income) have been tentatively budgeted, providing for the usual 
publications and activities. Full provision has been made for the 
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publication of the 1933 edition of the Book of Standards, and there 
has been no curtailment in publication of new and revised standards 
representing the work of the committees during the year. The 
number of technical papers on the program is slightly smaller than 
in recent years and it has been necessary to curtail somewhat the 
amount of preprinting. Further printing economies are being effected 


and general office, traveling, committee and meeting expenses are coop 
being kept toa minimum. The annual contribution to the American tech 
Standards Association has for a time been reduced from $1500 to speci 
$1000. The reduction in salaries effective since last July has been coop 
continued during the present year. The Executive Committee will incre 
review the entire budget at the time of the annual meeting, when it expr 
should be possible to predict total income with reasonable certainty the ; 
and balance the budget for the year. orga 
Headquarters: of 

coop 


The present quarters of the Society in the Engineers’ Club Build- lishe 
ing hive been recognized for some time to be in many ways inade- 


all s 
quate and consideration Was given last summer to the possibility of coms 
establishing more suitable offices elsewhere at the conclusion of a 
five-year lease with the Engineers’ Club that expired December 31, arra 


1932. Several promising possibilities were studied, but inasmuch of tl 
as any move into adequate quarters would materially increase rental a x 
expense, it was thought inadvisable under present financial condi- 


effec 
tions to incur such increased expense. The Society accordingly re- expe 
newed its lease with the Engineers’-Club for the present quarters for of 5} 
the year ending December 31, 1933, at a reduced annual rental, with aie 


option to renew for another year. 
Exhibit of Testing Apparatus and Equipment: pal for « 


As announced in recent issues of the A.S.T.M. Bulletin, the AS, 
Second Exhibit of Testing Apparatus and Equipment is being held | "°™ 


in conjunction with this annual meeting. Experience at the first ni 
such exhibit two years ago was most favorable; and the plan of - 
exhibiting commercial apparatus of manufacturers and distributors pr 

e 


and non-commercial apparatus developed in research, government 
and university laboratories, together with exhibits of committee 
work in the apparatus field, gave very definite scientific and educa- Inst 
tional atmosphere that was appreciated by the membership and by = 
all who participated in the exhibit. The same policies have governed stan 
the plans for the Exhibit this year; and while the industrial depres- | ‘°™ 
sion has had the effect of reducing the number of exhibitors materially 
below that of two years ago, there is every expectation that the 
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Exhibit will fulfill the objectives that the Executive 


e formulated for it as an educational feature of the annual meeting of 

is outstanding interest to the members and committees of the Society 
l€ and of direct substantial value to the exhibitors. Cipeioge Vin 
1e Cooperative Work with Other Societies: 


d It is a well-established principle of the Society’s work that it 

re cooperates to the fullest extent with other national societies and 

in technical and industrial associations interested in the study and 

to specifying of materials. Our standardization procedure is based upon 
n cooperation of consumer, producer and general interest and to an 
ill increasing extent the interests of producer and of consumer are given ts 
it expression through regional or national organizations, notably through sy 

ty the activities of trade associations. Cooperative relations with other 


organizations, therefore, are viewed by the Executive Committee as 
of major importance and every effort is made to facilitate such 
cooperative work to the end that the work of the Society in its estab- 


d- lished field of materials shall be made most effective and useful to 
ofl all such groups. It is a pleasure to record that these cooperative 
of contacts are being continually extended. 

S An important development of this kind during the year was the 
1, arranging for direct representation on many committees of the Society 
ch of the National Electrical Manufacturers Association, which acquired 
al a Society membership for the purpose, thus bringing directly and 
li- effectively to the deliberations of our committees the views and 
afl experience of the electrical manufacturing industry in the development 
or of specifications and methods of test of materials in which they are 
th interested either as producers or consumers. 

It is expected that arrangements will be consummated this fall 
for official representation of the Society of Automotive Engineers on 
he A.S.T.M. committees dealing with the development of standards for 
sd non-ferrous metals and alloys of interest to the automotive field and, 
ae conversely, representation of A.S.T.M. on committees of the S.A.E. 
of Division on Non-Ferrous Metals and Alloys, in order that the present 
= correlation of standards of the two organizations in this field, which is 
nat already considerable, may be continued as effectively as possible. 
ee Special committees of the Society and of the American Concrete 
oy Institute are considering means of effecting closer cooperation and 
by coordination between the two societies, particularly in those fields of 
sal standardization where the activities of the two societies necessarily 
os- touch and at times overlap. 


Many other cooperative contacts are recorded in the reports of 
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committee activities and currently in the Society Bulletin. One of 
the most significant of these is the Society’s cooperation with the 
American Foundrymen’s Association during the past three years in 
jointly sponsoring symposiums on cast ferrous metals for the purpose 
of bringing together reliable and authentic data on properties of these 
metals of interest and value alike to foundrymen and to the many 
and varied users of these products. 


The Society’s work in the American Standards Association is, of oo 

course, one of its outstanding cooperative activities. Reference is a 

made to the current report of Committee E-10 on Standards for wall 

details of these activities. The Society’s representatives on the une 

Standards Council are J. A. Capp and A. A. Stevenson, with F. M. tesa 

Farmer and the Assistant Secretary as alternates. : 

: In the realm of international cooperative work, the Society has l = 
appointed representatives on various “study commissions” of the . a 

International Association for Testing Materials, as announced from 79 as 


time to time in the A.S.T.M. Bulletin. These commissions have been : 
formed to provide effective means of interchange of information and 
data on properties and tests of materials and to this end the Society 
has expressed its entire willingness to participate to the fullest extent. 
It has not, however, authorized its representatives on these com- 
missions to vote or in other ways to commit the Society to any 
agreements in these commissions, since it is believed that the Inter- 
national Standards Association, essentially a federation of national 
standardizing bodies, with which the Society cooperates through the 
American Standards Association, is in a more effective position to 
bring about international agreement on methods of testing supported 
by authoritative action of national bodies. The Executive Committee 
has presented a statement of its views to the officers of the 1.A.T.M. 


and has expressed its belief that the activities of the I.A.T.M. com- with 

missions should be limited to studies and researches in the field of 
materials and exchange of information between various countries. aan 
Mr. W. H. Fulweiler has been appointed American member of the = 
Permanent Committee of the I.A.T.M., succeeding Dr. George K. ‘ 
that 
Burgess upon the latter’s death. foc 
a“ Respectfully submitted on behalf of the Executive Committee, I 
be Ctovp M. CHapMaN, 


Secretary-Treasurer. 
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The single massiling held by Committee A-1 on Steel during the 
past year was exceptionally well attended, with many subcommittees _ 


under the jurisdiction of the committee, including many recommenda- — 
tions affecting the standards under its jurisdiction. 


wr 


79 as consumers and 27 as general interests. id 

The Tentative Specifications for Lap-Welded and Seamless Steel 
and Lap-Welded Iron Boiler Tubes (A 83-32 T), submitted by © 
Committee A-1 at the 1932 annual meeting and intended to replace — 


when adopted the present standard specifications, were revised sub- a y- 


sequent to the 1932 annual meeting and the revision presented tothe = = = © 
Society through Committee E-10 on Standards. The specifications = 
in their revised form were accepted for publication as tentative by 
Committee E-10 at a meeting held on August 11, 1932,! and appear _ 
in the 1932 Proceedings? 


3 RECOMMENDATIONS AFFECTING STANDARDS 


Recommendations of the committee affecting standards and 
tentative standards are presented first in summarized form together _ 
with an analysis of the letter ballot of each item. Where necessary, 
these recommendations are referred to further, being grouped for con- 
venience in the order of the subcommittees responsible for them. 

I. Proposed Tentative Standards——The committee recommends _ 
that the following proposed new tentative specifications be accepted — 
for publication as tentative as appended hereto :* a 


Proposed Tentative Specifications for Heat-Treated Steel Elliptical Springs 


Proposed Tentative Specifications for Alloy-Steel Castings for 


Purposes 


1In submitting these revised tentative specifications to Committee E-10, the committee at 
results of the letter ballot vote as follows: Of a total membership of 191, 114 members returned oral 
ballots, of whom 74 voted affirmatively and 1 negatively. 
2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 549 (1932); also 1932 Book of © 
A.S.T.M. Tentative Standards, p. 98. 
3 See pp. 564, 553, 572, 533, 539.—Ep. 
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f meeting in conjunction therewith. Despite the fact that only one : 
_ meeting was held instead of the customary three, important progress ae he 
nl made on the many problems concerning steel and steel products 
e 
Since the 1932 annual meeting, new members have been 
- elected and 10 resignations were accepted, the committee now having 
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Proposed Tentative Specifications for Lap-Welded and Seamless Steel Pipe 
for High-Temperature Service 

Proposed Tentative Specifications for High Tensile Strength Carbon-Steel 
Plates for Pressure Vessels (Plates 2 in. and under in Thickness)! 
Proposed Tentative Specifications for High Tensile Strength Carbon-Steel 
Plates for Fusion-Welded Pressure Vessels (Plates over 2 in. up to and 
Including 4 in. in Thickness)! 


II. Proposed Revision of Standards —The committee recommends 


for immediate adoption revisions, given in detail in the Appendix to 
this report, of the following standards. 
asks for the necessary nine-tenths vote at the annual meeting in order 
that these revisions may be submitted to letter ballot of the Society 
for immediate adoption : 


The committee accordingly 


Standard Specifications for Structural Steel for Bridges (A 7 — 29) 

Standard Specifications for Structural Steel for Buildings (A 9 — 29) 

Standard Specifications for Billet-Steel Concrete Reinforcement Bars 

(A 15 — 30)? 

Standard Specifications for Rail-Steel Concrete Reinforcement Bars 

(A 16-14)? 

Standard Specifications for Welded and Seamless Steel Pipe (A 53 - 30) 

Standard Specifications for Boiler and Firebox Steel for Locomotives 
(A 30 — 24) 

Standard Specifications for Boiler and Firebox Steel for Stationary Service 


(A 70 - 27) 
Standard i for Commercial Quality Hot-Rolled Bar Steels 
(A 107 - 30) 


Standard Specifications for Commercial Cold-Finished Bar Steels and 
Cold-Finished Shafting (A 108 — 30) 

Standard Specifications for Steel Plates of Structural Quality for Forge 
Welding (A 78 — 30) 

Standard Specifications for Carbon-Steel Castings for Valves, Flanges and 
Fittings for High-Temperature Service (A 95 — 29) 

Standard Specifications for Alloy-Steel Bolting Material for High- 

Temperature Service (A 96 - 31) 

Standard Specifications for Forged or Rolled Steel Pipe Flanges for High- 
Temperature Service (A 105 — 28) 


A revision in the Standard Specifications for Cold-Drawn Steel 


Wire for Concrete Reinforcement (A 82 — 27) is further recommended 
for publication as tentative for one year, as given in the Appendix, 
before referring it to letter ballot of the Society for adoption. 


III. Proposed Revision of Tentative Standards ——The committee 


recommends that the following specifications be revised, as given in 
detail in the Appendix and the specifications as revised continued as 
tentative: 


p. 6S.— Ep. 


t Submitted at annual meeting, see Summary of Proceedings, p. 11; also Editorial Note, p. 63. 


—Eb. 


? Revision submitted at annual meeting, see Summary of Proceedings, p. 14; also Editorial Note 
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pe Tentative Specifications for Normalized and Tempered Alloy-Steel Forgings 
for Locomotives (A 133 - 31 T) 
el Tentative Specifications for Structural Medium Steel (A 140 - 32 T) , 
‘el The committee further proposes a revision, given in detail in the ‘ 


ad \ppendix, of the Tentative Specifications for Lap-Welded and Seam- 
less Steel and Lap-Welded Iron Boiler Tubes (A 83-32 T). These 
ds specifications are being recommended for adoption as standard, but 


to this revision is recommended for publication as tentative for one year. 
ly IV. Adoption of Tentative Standards as Standard.—The committee 
ler | recommends that the following nine tentative standards be adopted — 
ty } % standard, with revisions in the last three specifications listed, as __ 
given in detail in the Appendix: i at 
a 
Tentative Specifications for Soft Steel Track Spikes(A65-32T) = — | 
Tentative Specifications for Structural Rivet Steel (A 141 — 32 T) im 
_ Tentative Specifications for Marine Boiler Steel Plates (A 114 - 29 T) Ug f 
Tentative Specifications for Structural Steel for Ships (A 131 — 31 T) ar 
ass Tentative Specifications for Heat-Treated Carbon-Steel Helical Springs 
(A 125 31 T) 
| Tentative Specifications for Lap-Welded and Seamless Steel and Lap- a 
wes Welded Iron Boiler Tubes (A 83 -— 32 T) Ey 
Tentative Specifications for Austenitic Manganese-Steel Castings (A 128- 
den 30 T), as revised L=. 
entative Specifications for Open-Hearth Iron Plates of Flange Quality 
‘els (A 129 30 T), as revised 
entative Specifications for Steel Plates of Flange and Firebox Qualities 
nd for Forge Welding (A 89 — 32 T), as revised . 
V. Advancement of Tentative Revision of Standards to Standard.— 
8° | The committee recommends the advancement to standard of the 
and 4 tentative revisions proposed last year' in the following standards: 
Standard Specifications for Low-Carbon-Steel Splice Bars (A 3 - 24) oe 
igh- Standard Specifications for Quenched Carbon-Steel Track Bolts(A50-24) =~ 
Standard Specifications for Quenched Alloy-Steel Track Bolts (A S51-21) 
igh- Standard Specifications for Steel Screw Spikes (A 66-21) | be, 
Standard Specifications for Low-Carbon-Steel Track Bolts (A 76 — 27) 
teel Standard Specifications for Steel Tie Plates (A 67 — 30) 
Standard Specifications for Structural Steel for Buildings (A 9 — 29) 
ded Standard Specifications for Structural Silicon Steel (A 94 - 29) 
dix, Standard Specifications for Billet-Steel Concrete Reinforcement Bars 
(A 15 - 30) 
ttee Standard Specifications for Rail-Steel Concrete Reinforcement Bars 
: (A 16 - 14) 
— Standard Specifications for Cold-Drawn Steel Wire for Concrete Reinforce- 
1 as ment (A 82-27) 
Standard Specifications for Welded and Seamless Steel Pipe (A 53 - 30) ; 
p. 63. Standard Specifications for Commercial Quality Hot-Rolled Bar Steels — 
(A 107 - 30) 
Note t Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 79, 973 (1932); also 1932 Book - 
A.S.T.M. Tentative Standards, p. 1117. 
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Standard Specifications for Commercial Cold-Finished Bar Steels and 
Cold-Finished Shafting (A 108 — 30) 

VI. Withdrawal of Standards.—The committee recommends the 
withdrawal of the Standard Specifications for Cold-Rolled Steel Axles 
(A 22 —21);! and the Standard Specifications for Lap-Welded and 
Seamless Steel Pipe for High-Temperature Service (A 106 — 29).! 

VII. List of Specifications for Steel Suita’’e for Fusion Welding. 
—It is recommended that the List of Specifications for Steel Suit- 
able for Fusion Welding, appended hereto,? be published in the 
Book of A.S.T.M. Standards. 


Submission of Standards to American Standards Associati 
The committee is recommending that the following standard specifi- 
cations be submitted to the American Standards Association for 
approval as American Standards: 
Standard Specifications for Carbon-Steel Castings for Valves, Flanges and 
ae Fittings for High-Temperature Service (A 95 — 29) 
Standard Specifications for Alloy-Steel Bolting Material for High-Tempera- 
“7 ture Service (A 96 — 31) 
_ Standard Specifications for Forged or Rolled Steel Pipe Flanges for High- 
ach. Temperature Service (A 105 - 28) 
The recommendations in this report have been referred to letter 
ballot of the committee which consists of 192 members. The analysis 


of the vote is given in Table I. abr ey 

The recommendations previously listed, as well as the other 
features of the committee’s work, are discussed below grouped in 
the order of the respective subcommittees responsible. 

Each subcommittee having jurisdiction over specifications 
referring to the bessemer process has recommended the advance- 
ment to standard of the tentative revision proposed last year* in 
the process clause, which will provide that references to the bessemer 
process be changed to read “acid-bessemer process.”’ 

Subcommittee I on Steel Rails and Accessories (E. F. Kenney, 
chairman).—This subcommittee is recommending the adoption as 
standard of the Tentative Specifications for Soft Steel Track Spikes 
(A 65 — 32 T),*and also of the tentative revisions proposed last year’ 
in the Standard Specifications for Steel Tie Plates (A 67 — 30). 


11930 Book of Standards, Part I, pp. 205, 278, respectively. 
2 See 1933 Book of A.S.T.M. Standards, Part I, p. 77. 
* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, 68 (1932). 
« Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 531 (1932); also 1932 Book of 
AS. T.M. Tentative Standards, p. 27. 
Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 79 (1932) Marre 
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Affi Ne- | Not 

Vessels (Plates over 2 in. Up to and Including 4 in. in Thickness) . . nee 73 0 48 

II. Proposep Revision or STanparps lle 
Specifications for Structural Steel for (A 7 29), immediate adoption........... 75 1 
Specifications for Structural Steel for Bui (A 9-29), immediate adoption......... 75 1 
Specifications for jorcement Bars (A 15- “immediate 
Ha Sl Bar (A 6 ~ 14), immediate adoption | 
Specifications elded and Seamless Steel Pipe — 30), immediate adoption... . . 2 9 
Specifications for Boiler and Btocl for Locomotives (A 20), 
for Bolle: and Wirebox ‘Steel for Stationary Servies (A 27); immediate 
3 for Commercial Quality Hot-Rolled Bar Steels (A 107 - 30), immediate a 4 G 

Specifications tor Stecl Plates of Structural Quality for Weiding (A 30), im- of 
pecifications or teel Castings or edevti Flanges Fittings ior High- 

Temperature Service (A 95 - 29),° immediate adoption..................-.e++e+++- 67 13 40 i 
Specifications for Alloy: Bolting Material for ‘Temperature Service (A 96 - 31),° 4 
Specifications ged or Rolled Steel Pipe Flang es for High- Temperature Service uh. 

(A. 105 ~ | i | «0 
Specifications for Cold-Drawn Steel Wire for Concrete Reinforcement (A 63 0 

III. Proprosep Revision or Tentative StanpaRps 
for Lap-Welded and Seamless Steel and Lap-Welded Iron Boiler Tubes 

Spesifentions fos’ aad T pered Alloy-Steel Forgings for Locomoti 

Specifications for Structural Medium Steel (A 140-32 1 

IV. Apoprion or Tentative Sranparps as STANDARD 
Specifications for Soft Steel Track Spikes (A 65-32 T)..............cccccccecececees 60 0 age 
Specifications for Structural Rivet Steel (A 141~32 8! 1 
Specifications for Marine Boiler 61 0 59 
Specifications for Structural Steel for nine 60 0 60 
Specifications for Heat-Treated 70 0 50 
for Lap-Welded and Seamiete Stoel elded Iron Tobe} 4 

Specifications for Austenitic Manganese-Steel Castings (A 128 - ne sh gs 67 0 53 ' 
66 0 54 
“esifieations for Steel Plates of Flange and Firebox Qualities Walling 

V. Apvancement or Tentative Revision or Stanparps To STanpaRD 
Specifications for Low-Carbon-Steel Splice Bars (A 0 
Specifications for hed Track Bolts (A 50-24)............00000000- 0 a 
*peeifications hed Alloy-Steel Track Bolts 0 
Specifications for Buildings (A 0 42 
Spe: ifications for Silicon Steel (A 0 46 
ions for Bars (A 15 - 30) ae; 2 56 
Specifications for Rail-Steel Concrete Reinforcement Bars (A 16-14)................. 2 58 
or Wola Ste Poe 0 (A 0 
Specifications ‘elded Seamless Steel Pipe (A 53 -30)..................-00... 
Specifications for Commercial Quali Rolled Bar Steck Biel (ii 1 
for Commercial Cold Finckel Bee and Cold-Finished 
VI. Wrraprawat or Stanparps 
Specifications for Cold-Rolled Steel Axles (A 22 0 
Specifications for Lap-Welded and Seamless Steel for High-Temperature Service ee 
VII. Approvan or Last or SpzciricaTions 
List of for Stoel ter Patten Welling 95 0 25 


| 
TaBLe I.—ANALYsIS OF LETTER BALLOT VorTeE. 
d 
d 
g. cA 
fi- 
or 
nd 
— 
S1S 
1er 
in 
ns 
ce- 
in a 
ner ow 
ey, 
as 
tt 
lows: ers, in jucers, 5 con- 
0 interests: not voting: 21 producers, 14 consumers, § general interest. 
6 classified vote on the the revisions in the Standard Specifications A 95, A 96 and A 105 was as pa, ae 
the Spetcaton A 108 as as fallow: Affirmative: 26 
producers, 30 consumers, 9 general interests; negative: ucers, 5 consumers, 0 general interesta; not voting : bia a 
21 producers, 14 consumers, 5 general interests. Fal 


Subcommittee IT on Structural Steel for Bridges, Buildings and 
Rolling Stock (A. W. Carpenter, chairman).—This subcommittee has 
recommended for adoption as standard the Tentative Specifications 
for Structural Rivet Steel (A 141-32 T).1. When these become 
standard, the rivet requirements in the Standard Specifications for 
Structural Steel for Bridges (A 7-29), Structural Steel for Build- 
ings (A 9-29), and Structural Steel for Locomotives and Cars 
(A 113 — 29) are to be deleted. 

The subcommittee is proposing for immediate adoption, revisions 
in the Standard Specifications for Structural Steel for Bridges 
(A 7-29), the Standard Specifications for Structural Steel for 
Buildings (A 9-29) and the Tentative Specifications for Structural 
Medium Steel (A 140-32 T). These revisions, which provide 
requirements for rolled base plates, including the elimination of 
physical test requirements for such plates, are given in the Appendix. 

It has been recommended that a special committee be appointed 
to consist of representatives from the several subcommittees in- 
terested in specifications for rivet steel, namely, Subcommittees II, 
III and XI, to study the possibility of combining all rivet speci- 
fications into one specification containing all the necessary categories 
of rivet steel. 

Subcommittee III on Structural Steel for Ships (R. C. Davis, 
chairman).—This subcommittee is recommending for adoption as 
standard the Tentative Specifications for Marine Boiler Steel Plates 
(A 114-29 T)* and the Tentative Specifications for Structural Steel 
for Ships (A 131-31 T) The latter, when adopted as standard, 
will supersede the present Standard Specifications for Structural 
Steel for Ships (A 12-21) and for Rivet Steel for Ships (A 13 — 24). 

Subcommitiee IV on Spring Steel and Steel Springs (H. W. Faus, 
chairman).—This subcommittee is recommending for adoption as 
standard the Tentative Specifications for Heat-Treated Carbon- 
Steel Helical Springs (A 125-31 T).2 The proposed Tentative 
Specifications for Heat-Treated Steel Elliptical Springs, appended 
hereto, developed by this subcommittee, are recommended for 
publication as tentative. 

Subcommittee V on Steel Reinforcement Bars (H. H. Morgan, 
chairman).—-Because it was found inadequate and inequitable both 
to consumers and producers to operate on a weight tolerance divided 


! Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. $40 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 36. 

* Proceedings, Am. Soc. Testing Mats, Vol. 29, Part I, p. 561 (1929); also 1932 Book of 
AS.T.M. Tentative Standards, p. 50. 

+ Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, pp. 641, 654 (1931); also 1932 Book of 
AS.T.M. Tentative Standards, pp. 39, 65. 

* See p. 564.—Eb. 
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unequally between over and under variations from specified or 
theoretical weights, a revision was agreed upon as given in the Appen- 
dix to be recommended for immediate adoption in the weight tolerance 
requirements of the Standard Specifications for Billet-Steel Concrete 
Reinforcement Bars (A 15-30) and for Rail-Steel Concrete Rein- 
forcement Bars (A 16 — 14) which provides for uniform under and over 
permissible weight variations depending on the thickness of the bar. 
Tentative revisions' issued in 1932, other than those involving weight 
tolerances, in these specifications are also recommended for advance- 
ment to standard. 

This subcommittee further recommends a tentative revision in 
the Standard Specifications for Cold-Drawn Steel Wire for Concrete 
Reinforcement (A 82-27). This revision, which is given in the 
Appendix, involves tolerances on wire diameter and the inclusion of 
a yield point requirement in the tension test. 

Subcommittee VI on Steel Forgings and Billets (R. W. Steigerwalt, 
chairman).—This subcommittee is presenting a revision of the 
Tentative Specifications for Normalized and Tempered Alloy-Steel 
Forgings for Locomotives (A 133-311). This revision, given in the 
Appendix, provides for a stated minimum yield point in place of the 
present requirement which is given in percentage of the tensile 
strength. 

The Standard Specifications for Cold-Rolled Steel Axles (A 22 - 
21)? have been found to be in disuse, since no cold-rolled steel axles 
are now being made, and it is accordingly recommended that they 
be discontinued. 

Subcommittee VIII on Steel Castings (W. C. Hamilton, chair- 
man).—This subcommittee is recommending for publication as 
tentative the proposed Specifications for Alloy-Steel Castings for 
Structural Purposes, appended hereto. The Tentative Specifica- 
tions for Austenitic Manganese-Steel Castings (A 128-30 T) are 
recommended for adoption as standard, including the immediate 
adoption of the proposed revisions given in the Appendix. 

The Tentative Specifications for Electric Cast-Steel Stud- 
Link Anchor Chain (A 77 —- 28 T) were placed under the jurisdiction 
of Subcommittee VIII. Because of the special nature of the material 
which they cover, no changes are recommended and they will be 
continued as tentative. 

Subcommittee IX on Steel Tubing and Pipe (H. H. Morgan, 
chairman).—To bring the elongation requirements of the Standard 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, - 80, 976 (1932); also 1932 Book of 
A.S.T.M, Tentative Standards, p. 1120. 


1930 Book of A.S.T.M. Standards, Part I, p. 205. we 
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_ Specifications for Welded and Seamless Steel Pipe (A 53-30) in 
line with other specifications for pipe, Subcommittee IX is recom- 
mending for immediate adoption as standard the proposed revision, 


and 


here 
given in the Appendix, involving a reduction of the elongation require- 
ment for open-hearth low-carbon seamless pipe from 40 per cent to cha’ 
30 per cent. ado 

The Tentative Specifications for Lap-Welded and Seamless Qu: 
Steel and Lap-Welded Iron Boiler Tubes (A 83-32 T) are recom- Col 
mended for adoption as standard, to supersede the present Standard to | 
Specifications A 83-30. A revision in the marking clause of these ado 
specifications has been recommended for publication as tentative for res] 
a year. This revision, given in the Appendix, provides that tubes of to 
small diameter and in short lengths may be bundled and the specified giv 
marking be stamped on a tag attached to the bundle. 

Subcommitiee XI on Boiler Steel (E. J. Edwards, chairman).— cha 
This subcommittee recommends the adoption as standard of the the 
Tentative Specifications for Open-Hearth Iron Plates of Flange wh 
Quality (A 129-30 T), with a revision in the marking clause to rev 
provide for the marking of thin plates or sheets by means of stenciling. 

A similar revision in the marking clauses of the Standard Speci- ma 
fications for Boiler and Firebox Steel for Locomotives (A 30-24) of. 
and for Boiler and Firebox Steel for Stationary Service (A 70-27) boo 
is also proposed for immediate adoption. hot 

In the latter two specifications, revisions in the scope clause pre 
and in the section covering the homogeneity test are recommended Th 
for immediate adoption as standard. The revisions in the scope Ste 
clause limit the thickness of plates to which the specifications apply. We 
The specifications had been referred to in the purchase of plates im: 
several inches in thickness, and since the specifications are not appli- in 
cable, temporary measures have been taken to limit them to plates Ste 
not over 2 in. in thickness. Requirements for heavier plates will be Wi 
written later. The changes in the section covering the homogeneity we 
test will limit the present requirements to plates not over ? in. in 
thickness and provide requirements for thicker plates. These re- for 
visions are given in the Appendix. mi 

Because of the apparent urgency for specifications covering high Th 
tensile strength plates for pressure vessel construction, especially spr 
desired by the Boiler Code Committee of the A.S.M.E., Subcommittee 19 
XI has prepared proposed Tentative Specifications for High Tensile 
Strength Carbon-Steel Plates for Pressure Vessels (Plates 2 in. and Ar 


Under in Thickness) and for High Tensile Strength Carbon-Steel 
Plates for Fusion-Welded Pressure Vessels (Plates over 2 in. up to 
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and Including 4 in. in Thickness). Committee A-1 at its June, 1933, 
meeting approved the submission of these specifications, appended 
hereto,' to the Society for publication as tentative. 

Subcommitiee XV on Commercial Bar Steels (Jj. J. Shuman, 
chairman).—This subcommittee is recommending for immediate 
adoption revisions in the Standard Specifications for Commercial 
Quality Hot-Rolled Bar Steels (A 107-30) and for Commercial 
Cold-Finished Bar Steels and Cold-Finished Shafting (A 108 — 30) 
to provide for closer tolerances to bring them in line with those 
adopted by the manufacturers of hot-rolled and cold-finished bars, 
respectively. A revision is also recommended in Specifications A 108 
to include shafting up to 8 in. in diameter. These revisions are 
given in the Appendix. 

Subcommitiee XIX on Sheet Steel and Steel Sheeis (A. L. Davis, 
chairman).—Changes are being studied by Subcommittee XIX in 
the Tentative Specifications for Cold-Rolled Strip Steel (A 109 — 27 T) 
which will make the specifications of distinct practical value. These 
revisions will be developed during the next year. 

Subcommittee XXI on Steel for Welding (F. N. Speller, chair- 
man).—This subcommittee recommends the adoption as standard 
of the Tentative Specifications for Steel Plates of Flange and Fire- 
box Qualities for Forge Welding (A 89 — 32 T) together with a revised 
homogeneity test clause and a revision in the marking clause to 
provide for the marking of thin plates or sheets by means of stenciling. 
These specifications will supersede, when adopted, the present 
Standard Specifications for Steel Plates of Flange Quality for Forge 
Welding (A 89-30). The subcommittee is also presenting for 
immediate adoption as standard, as given in the Appendix, revisions 
in the notes in the Tentative Specifications A 89-32 T and in the 
Standard Specifications for Steel Plates of Structural Quality for Forge 
Welding (A 78-30), which refer to the use of material for fusion 
welding. 

In order that the list of A.S.T.M. specifications for steel suitable 
for fusion welding may be made more readily available, the subcom- 
mittee recommends that it be published in the Book of Standards. 
The list, appended hereto,? has been supplemented by additional 
specifications developed since it was first published in the 1930 and 
1931 reports.* 

A subgroup, working in conjunction with a committee of the 
American Welding Society, has developed proposed specifications 

1 See pp. 533 and 539.—Eb. 


2 See 1933 Book of A.S.T.M. Standards, Part I, p. 77 
3 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 86 (1930); Vol. 31, Part I, p. 93 (1931). 
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for filler metal for fusion welding. At a meeting of the subcommittee 
in March a number of modifications in the specifications were sug- 
gested and these are now receiving the attention of the subgroup. 
Subcommittee XXII on Valves, Fittings, Piping and Flanges for 
High-Temperature Service (A. E. White, chairman).—Subcommittee 
XXII is recommending for publication as tentative the proposed 
Specifications for Lap-Welded and Seamless Steel Pipe for High- 
Temperature Service, appended hereto. These specifications are 
in effect a revision of the present Standard Specifications A 106 — 29 
and will supersede them when issued as tentative. The withdrawal 
ot the Standard Specifications A 106 — 29 is accordingly recommended. 
The revised specifications were undertaken when trouble was expe- 
rienced with pipe purchased under the present standard. The sub- 
committee has spent over a year of study and work on the revisions, 
including visits to several pipe mills to obtain first-hand information 
on methods of manufacture and commercial tests available. 
The subcommittee is also recommending for immediate adoption 
as standard, proposed revisions in the explanatory notes of the follow- 
ing three standard specifications covering material for high- 
temperature service: 
pan Standard Specifications for Carbon-Steel Castings for Valves, Flanges and 
al Fittings for High-Temperature Service (A 95 — 29) 
‘9 Standard Specifications for Alloy-Steel Bolting Material for High- 
Temperature Service (A 96 — 31) 

Standard Specifications for Forged or Rolled Steel Pipe Flanges for High- 
Temperature Service (A 105 — 28) 


The revisions in these specifications, given in detail in the Appendix, 
concern the use of carbon-steel piping materials at temperatures 
above and below 750 F. The question of allowable stresses at tem- 
peratures above 750 F. was submitted to the committee by the 
Sectional Committee on Standardization of Dimensions and Material 
of Wrought-Iron and Wrought-Steel Pipe and Tubing functioning 
under the procedure of the American Standards Association. Accord- 
ingly, the revisions include a pressure-temperature table to cover 
requirements at temperatures above and below 750 F. This sub- 
committee further recommends that these standard specifications as 
revised be submitted to the American Standards Association for 
approval as American Standards. 

The standardization work of Committee A-1 has grown to such 
an extent as to entail considerable detail secretarial work. In order 
to relieve the Secretary of much of this detail and routine work, the 


cor 
sta 
ass 
he 
col 
fur 
du 
the 
mu 
wh 
i 
Spi 
Th 
for 
a an 
acc 
cat 
me 
ter 
7 
ap 
an 
1, 
2” fot 


committee has taken advantage of the permission granted to 
standing committees by the Executive Committee to employ paid 
assistants to handle this type of work, such assistants to be on the 
headquarters staff, the expenses being underwritten by the standing 
committees. Committee A-1 has accordingly raised the necessary 
funds and has had the benefit of the services of a staff assistant 
during the past year, which has contributed greatly in facilitating 
the committee’s work, particularly in times such as these when so 
much detail must be handled by correspondence. 


This report has been submitted to letter ballot of the committee, 
which consists of 192 members; 101 members returned their ballots, 
of whom 98 have voted affirmatively and 2 negatively. 


a Respectfully submitted on behalf of the ane 


. MORGAN, 


H. P. ‘BIGLER, edt 


Secretary. ott 


The proposed Tentative Specifications for Heat-Treated Steel Elliptical 
Springs were accepted for publication as tentative and appear on page 564. 
The proposed Tentative Specifications for Lap-Welded and Seamless Steel Pipe 
for High-Temperature Service, to supersede the existing standard specifications, 
and Specifications for Alloy-Steel Castings for Structural Purposes, were 
accepted with modifications proposed on the floor of the annual meeting, see 
Summary of Proceedings, pages 10 and 11, for publication as tentative and 
appear on pages 572 and 553, respectively. The proposed Tentative Specifi- 
cations for High Tensile Strength Carbon-Steel Plates for Pressure Vessels 
(Plates 2 in. and Under in Thickness) and Specifications for High Tensile 
Strength Carbon-Steel Plates for Fusion Welded Pressure Vessels (Plates Over 
2 in. Up to and Including 4 in.in Thickness), presented on the floor of the annual 
meeting, see Summary of Proceedings, page 11, were accepted for publication as 
tentative and appear on pages 533 and 539, respectively. 

Revisions proposed for immediate adoption in the Standard Specifications 
for Structural Steel for Bridges and for Structural Steel for Buildings were 
approved with a modification proposed on the floor of the annual meeting, see 
Summary of Proceedings, page 11, by a unanimous vote at the annual meeting 
and were subsequently adopted by letter ballot of the Society on September 
1, 1933. The specifications in their revised form appear in the 1933 Book of 
A.S.T.M. Standards, Part I, pages 1 and 8, respectively. 

Revisions proposed for immediate adoption in the Standard Specifications 
for Welded and Seamless Steel Pipe, for Boiler and Firebox Steel for Locomo- 
tives, for Boiler and Firebox Steel for ee Service, for Commercial hed 
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Quality Hot-Rolled Bar Steels and for Commercial Cold-Finished Bar Steels 
and Cold-Finished Shafting, for Steel Plates of Structural Quality for Forge 
Welding, for Carbon-Steel Castings for Valves, Flanges and Fittings for High- 
Temperature Service, for Alloy-Steel Bolting Material for High-Temperature 
Service and for Forged or Rolled Steel Pipe Flanges for High-Temperature 
Service were approved at the annual meeting by a unanimous vote and were 
subsequently adopted by letter ballot of the Society on September 1, 1933. 
The specifications in their revised form appear in the 1933 Book of A.S.T.M. 
Standards, Part I, pages 247, 43, 48, 93, 89, 72, 259, 253, and 264, respectively. 

The proposed revision of the Standard Specifications for Cold-Drawn Steel 
Wire for Concrete Reinforcement was accepted for publication as tentative and 
appears on page 1028. The proposed revision of the Tentative Specifications for 
Lap-Welded and Seamless Steel and Lap-Welded Iron Boiler Tubes, which 
specifications are being advanced to standard, with a modification proposed on 
the floor of the annual meeting, see Summary of Proceedings, page 12, was 
accepted for publication as tentative and appears on page 1028. The proposed 
revision of the Tentative Specifications for Normalized and Tempered Alloy- 
Steel Forgings for Locomotives was accepted. The specifications in their 
revised form appear on page 559. 

The proposed revision of the Tentative Specifications for Structural Medium 
Steel, with a modification proposed on the floor of the annual meeting, see 
Summary of Proceedings, page 12, was accepted. These specifications were 
withdrawn subsequent to the annual meeting and replaced by new tentative 
specifications accepted by Committee E-10 on Standards as recorded below. 

The Tentative Specifications for Soft Steel Track Spikes, for Structural 
Rivet Steel, for Marine Boiler Steel Plates, for Heat-Treated Carbon-Steel 
Helical Springs, for Austenitic Manganese-Steel Castings, as revised, and for 
Open-Hearth Iron Plates of Flange Quality, as revised, were approved at the 
annual meeting and subsequently adopted as standard by letter ballot of the 
Society on September 1, 1933, and appear in the 1933 Book of A.S.T.M. 
Standards, Part I, pages 139, 27, 57, 161, 225, and 62, respectively. The 
Tentative Specifications for Steel Plates of Flange and Firebox Qualities for 
Forge Welding, as revised, to supersede the existing standard specifications, 
with a modification proposed on the floor of the annual meeting, see Summary 
of Proceedings, page 13; the Tentative Specifications for Structural Steel for 
Ships, to supersede the Standard Specifications for Structural Steel for Ships 
and for Rivet Steel for Ships; and the Tentative Specifications for Lap-Welded 
and Seamless Steel and Lap-Welded Iron Boiler Tubes, to supersede the existing 
standard specifications, were approved at the annual meeting and subsequently 
adopted as standard by letter ballot of the Society on September 1, 1933. 
The specifications appear in the 1933 Book of A.S.T.M. Standards, Part I, 
pages 66, 36, and 240, respectively. 

The tentative revisions of the Standard Specifications for Low-Carbon- 
Steel Splice Bars, for Quenched Carbon-Steel Track Bolts, for Quenched Alloy- 
Steel Track Bolts, for Steel Screw Spikes, for Low-Carbon-Steel Track Bolts, 
for Steel Tie Plates, for Structural Steel for Buildings, for Structural Silicon 
Steel, for Cold-Drawn Steel Wire for Concrete Reinforcement, for Welded and 
Seamless Steel Pipe, for Commercial Quality Hot-Rolled Bar Steels, and for 
Commercial Cold-Finished Bar Steels and Cold-Finished Shafting were approved 
at the annual meeting and subsequently adopted as standard by letter ballot of 
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the Society on September 1, 1933. The specifications in their revised form 
appear in the 1933 Book of A.S.T.M. Standards, Part I, pages 110, 131, 135, 
108, 127, 123, 8, 30, 87, 247, 93, and 89, respectively. 

The tentative revisions of the sections on process, bend tests, and test 
specimens of the Standard Specifications for Billet-Steel Concrete Reinforcement 
Bars and the Specifications for Rail-Steel Concrete Reinforcement Bars, 
including the addition of a new section on marking in the former specifications, 
were approved at the annual meeting and subsequently adopted as standard 
by letter ballot of the Society on September 1, 1933. A revision proposed for 
immediate adoption in the sections on permissible variations in weight of 
concrete reinforcement as covered by these specifications, presented on the 
floor of the annual meeting, see Summary of Proceedings, page 14, was approved 
by a unanimous vote at the annual meeting and subsequently adopted by letter 
ballot of the Society on September 1, 1933. The specifications in their revised 
form appear in the 1933 Book of A.S.T.M. Standards, Part I, pages 79 and 84, 
respectively. 

The withdrawal of the Standard Specifications for Cold-Rolled Steel Axles 
and for Lap-Welded and Seamless Steel Pipe for High-Temperature Service 
was approved. 

The List of Specifications for Steel Suitable for Fusion Welding was 
approved for publication and appears in the 1933 Book of A.S.T.M. Standards, 
Part I, page 77. 

Recommendations te Commiiiee E-10 on Standards.—Subsequent to the 
annual meeting proposed Tentative Specifications for Carbon-Steel Castings for 
Industrial, Railroad and Marine Uses were presented to the society through 
Committee E-10 on Standards as a proposed revision and combination of the 
two existing standard specifications. The proposed specifications were accepted 
on August 16, 1933, for publication as tentative by Committee E-10 and 
appear on page 544. 

Subsequent to the annual meeting the committee approved revisions of the 
Standard Specifications for Structural Steel for Bridges, Specifications for 
Structural Steel for Buildings and the Tentative Specifications for Structural 
Medium Steel in the form of new proposed Tentative Specifications for Steel for 
Bridges, Specifications for Steel for Buildings and Specifications for Mild Steel 
Plates. The three new specifications were accepted by Committee E-10 on 
Standards on October 30, 1933, for publication as tentative to supersede when 
adopted the existing standard specifications. The Tentative Specifications for 
Structural Medium Steel were accordingly discontinued. The three new ten- 
tative specifications appear on pages 511, 519 and 526, respectively. Ae si te 
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PROPOSED REVISIONS IN STANDARDS AND TENTATIVE 
oe STANDARDS FOR STEEL 


_ In this Appendix are given proposed revisions in certain standard 
and tentative specifications covering steel and steel products. In 
connection with each title is given the reference to the gins in 
which the specifications appear in their present form. cle we nm 


i? 44% 
PROPOSED REVISION OF STANDARDS 


Revisions Recommended for Immediate Adoption 


Standard Specifications for Structural Steel for Bridges (A %—29)' 
and for Structural Steel for Buildings (A 9 — 29):* 
New Section.—Add the following paragraph as a new Section 2, 
renumbering the present sections accordingly: 

2. Rolled Base Plates.—Rolled base plates over 2 in. in thickness for bearing 
purposes, shall be open-hearth or electric-furnace steel containing 0.15 to 0.30 
per cent carbon. The chemical composition shal! also conform to the require- 


ments specified in Section 4. A sufficient discard shall be made from each ingot 
to secure sound plates. Physical tests shall not be required for this material. 


Standard Specifications for Welded and Seamless Steel Pipe (A 53 — 30) 38 

Section 5 (a).—Change the elongation requirement for open- 
hearth low-carbon seamless pipe from ‘40 per cent” to read “30 
per cent’’ in a 2-in. gage length. 


Standard Specifications for Boiler and Firebox Steel for Locomotives 
(A 30 24)* and for Boiler and Firebox Steel for Stationary Service 


(4 10-87)8 


Section 1.—Add to the end of the scope clause in each of these 
specifications the phrase, “and are intended to apply to plates up to 
and including 2 in. in thickness.”’ 

Section 9.—The committee recommends a change in the method 
of making the homogeneity test for plates over ? in. in thickness 
providing also for a permissible length of any seam or cavity in these 


Standards, Part I, p. 67. 
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thicker plates of 3 in. maximum. It is accordingly recommended 
that this section be changed from its present form to read as follows: 


9. (a) The object of the homogeneity test, which is required for firebox 
steel only, is to open and render visible to the eye any seams due to failure to 
weld up or to interposed foreign matter, or any cavities due to gas bubbles in 
the ingot. The test specimen shall not show any single seam or cavity more 
than } in. in length for plates 3? in. and under in thickness, nor more than ¢ in. 
in length for plates over } in. and up to 2 in., inclusive, in thickness, in any of 
the fractures obtained in accordance with Paragraph (6). One side of each 
fracture shall be examined and the lengths of the seams and cavities determined, 
a pocket lens being used if necessary. 

(6) The test may be made on a broken tension test specimen. For plates 
} in. and under in thickness the specimen shall be nicked or grooved transversely, 
in three places, about ys in. deep. The first groove shall be 2 in. from the 
square end, and each succeeding groove on the opposite side about 2 in. from 
the preceding one. The specimen shall be broken at each groove in succession 
with a hammer or press, the bending being away from the groove. For plates 
over } in. and up to 2 in., inclusive, in thickness, the specimen may be grooved 
about 4 in. deep at one place on one side. 


Section 14.—Change the first sentence of Paragraph (a) to read 
as follows by the addition of the italicized words: 

Except as specified in Paragraph (e), the name or brand of the manufacturer, 
the manufacturer’s test identification number, class and lowest tensile strength 
specified shall be legibly stamped on each finished plate in two places not less 


than 12 in. from the edges and on each butt strap near the center line not less 
than 12 in. from each end. 


Change the first sentence of Paragraph (b) to read as follows 
by the addition of the italicized words and the omission of the word 
in brackets: 

When [specified] designated on the order, except as specified in Paragraph 
(e), plates shall be match-marked as defined in Paragraph (c) so that the test 
specimens representing them may be identified. 


Add the following as a new Paragraph (e): _  einindegee 


(e) For plates under } in. in thickness, the marking specified in Paragraphs 
(a) and (5) shall be legibly stenciled instead of stamped. 


Standard Specifications for Commercial Quality Hot-Rolled Bar Steels 

(A 107 30): 

Table II.—The following proposed revisions in Table II on 
Permissible Variations in the Sizes of Bars are intended to harmonize 
the cross-sectional tolerances with those recently adopted by the 
Association of American Steel Manufacturers Technical Committees. 


1 1930 Book of A.S.T.M. Standards, Part I, p. 140. 
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It is recommended that ‘Table Il be changed from its present form 
to read as follows: 


TABLE I].—PERMISSIBLE VARIATIONS IN THE S1zEs OF Hot-ROLLED Bars. 


Rounds and Squares 
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Standard Specifications for Commercial Cold-Finished Bar Steels and to 
Cold-Finished Shafting (A 108 — 30):* 

3 Section 1 (b).—Change to read as follows by the addition of the - 
italicized words and figure and the omission of those in brackets: ay 
(6) The sections of bar steel covered are rounds, squares and hexagons of ‘ 
all sizes, and flats not over 6 in. [wide] in width. The sections of shafting St 
covered are rounds up to [6] 8 in., inclusive. fe 


1990 Book of A.S.T.M. Standards, Past I, p. 144. 
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a PROPOSED REVISIONS IN STANDARDS FOR STEEL 


Section 7.--Change from its present form: namely, 


7. (a) The variation from the specified diameters, or distances between 
parallel faces, of cold-finished bars specified in carbon up to and including 0.30 
per cent, shall not exceed the limits specified in Table III. For bars specified 
in carbon over 0.30 per cent, the variations shall be a matter of agreement 
between the purchaser and the manufacturer. 
(b) The variations from the specified diameters of cold-finished shafting 
shall not exceed the limits specified in Table IV. a inate? be) 
to read as follows: 


7. The variation from the specified diameters of cold-finished round bars 
or shafting, and distances between parallel faces of hexagons, squares or flats, 
shall not exceed the limits specified in Table III. 


Tables III and IV.—The revision of these tables is intended to 
make the cross-sectional tolerances in accordance with those adopted 
by the Cold-Finished Steel Bar Institute. It is recommended that” 
the accompanying Table III be inserted in place of the present 
Tables IIT and IV, which are to be omitted. 


Standard Specifications for Steel Plates of Structural Quality for Forge 
Welding (A 78 — 80)3 
Section 3 (b).—A further change is recommended in the tentative 
revision of this section proposed last year, pertaining to the chemical 
composition when the material is used for fusion welding. It is 


accordingly proposed to change the Note from the form as recom- 
mended last year: namely, 


Note.—When these specifications are used for material to be fusion welded 
the maximum limit for nickel shall not apply, and the maximum limit for 
silicon shall be 0.10 per cent. In cases where fusion welding is done by special 
processes, or with the use of fluxes, steel with higher silicon and/or chromium 
contents has been successfully welded. It is suggested that in such cases the 
chromium and silicon desired be agreed upon by the purchaser and manufacturer. 
Note.—When these specifications are used for material that is to be fusion ; 
welded, the maximum limits specified for silicon, nickel, and chromium shall not 
apply. Soft steel within the carbon limits specified will normally not contain 
those elements in sufficient amounts to be detrimental for fusion welding 
purposes. When special limits are required for fusion welding they shall be 
specified by the purchaser. He shall also specify whether material is to be 
used for forge or fusion welding. 


1 1930 Book of A.S.T.M. Standards, Part I, p. 122. 
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TaBLe VARIATIONS IN THE Sizes OF COoLD-FINISHED Bars 
AND SHAFTING. 


Specified Dimenslous nt 
Between Opposite Sides 


Variations in Width and/or Thickness, in. 

For Widths Less | For Widths 1} | For Widths Over 
than 14 in. to 4 in., inclusive 4 to 6 in. 


Over Under Over 


| ‘6° a 70 } 
Variations in Size, in. 
— Carbon 0.30 per cent |Carbon 0.31 to 0.50 
i and less per cent 
Spe 
ia Under inn 
Over nder | Over 
pre 
Specified Diameters for 
0 0.008 0 Sta 
0 0.006 0 to 1 
to 
— 
Upto 0 0.003 0 
Specified Dimensions 
— 0.3 im, 0.008 0 0.004 0 Ste 
70 
751 
80 
——_ Under | Over | Under | 
0.3 in, 0.008 0 0.005 0 0.008 0 Ar 
0.006 0 0.005 0 0.009 0 th 
0 0.006 0 0.010 0 B 
Carson 0.31 To 0.50 Pun cant Ar 
Up to im, 0.004 0 0.006 0 0.010 0 
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standard Specifications for Carbon-Steel Castings for Valves, Flanges 
and Fittings for High-Temperature Service (A 95 — 29), for Alloy- 
Steel Bolting Material for High-Temperature Service (A 96-31), 
and for Forged or Rolled Steel Pipe Flanges for High-Temperature 
Service (A 105 — 28):3 


Explanatory Note-—Change the Note appearing at the end of 
Specifications A 95 and A 96 and Note 1 of Specifications A 105 
from the present form: namely, 


Notre.—This contemplates temperatures up to 750 F. (400 C.); or at the 
discretion of the designing engineer higher temperatures with appropriate 
pressures may be used. Reference may be made to the dimensional standards 
for pressures and temperatures formulated by the Sectional Committee on 
Standardization of Pipe Flanges and Fittings’ under the procedure of the 
American Standards Association, A.S.A. Project No. B 16 and more specifically 
to the American Steel Pipe Flanges and Flanged Fittings Standard B 16¢ - 1927. 
Copies of this American Standard are obtainable from the American Standards 
Association or from the American Society of Mechanical Engineers, 29 West 
39th St., New York City. 


to read as follows: 


Norre.—This contemplates temperatures from 500 to 850 F. Allowable 
pressures and their corresponding allowable temperatures are given in the 
following table. Higher temperatures with appropriate pressures may b- 
used at the discretion of the designing engineer. 


TaBLeE I.—ApjJUSTED SERVICE PRESSURES FOR POWER PIPING AT TEMPERATURES 
BELOW AND ABOVE 750 F. 
Steam Service Pressure Rating at 
750 F., lb. per sq. in......... 100 300 400 600 900 1500 
SERVICE TEMPERATURE, DEG. FAHR. ADJUSTED SERVICE PRESSURES, LB. PER SQ. IN. 


370 500 720 1080 1800 
360 480 720 1080 1800 
350 460 700 1040 1740 
330 440 670 1000 1660 
315 420 630 950 1580 
300 400 600 900 1500 
250 325 $00 750 1250 
200 270 400 600 1000 


Reference may be made to the dimensional standards for hydraulic pressure 
ratings and corresponding temperatures formulated by the Sectional Committee 
on Standardization of Pipe Flanges and Fittings, under the procedure of the 
American Standards Association, A.S.A. Project B 16 and more specifically to 
the American Standard for Steel Flanged Fittings and Companion Flanges, 
B 16e-1932. Copies of this American Standard are obtainable from the 
American Standards Association or from the American Society of Mechanical 
Engineers, 29 West 39th St., New York City. 

1 1930 Book of A.S.T.M. Standards, Part I, p. 264. 


2 1931 Supplement to Book of A.S.T.M. Standards, p. 9. 
#1930 Book of A.S.T.M. Standards, Part I, p. 274. 
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Standard Specifications for Billet-Steel Concrete Reinforcement Bars 
(A 15-380) and for Rail-Steel Concrete Reinforcement Bars 
(A 16-14) 
Permissible Variations in Weight—Change Section 13 of Specifi- 
cations A 15 and Section 9 of Specifications A 16 from their present 
form: namely, 


The weight of any lot of bars shall not vary more than 5 per cent from 
the theoretical weight of that lot. 


to read as follows: 


The weight of any lot of bars shall not vary more than 34 per cent over 
or under the theoretical weight for bars j in. and over in diameter nor more 
than 5 per cent over or under for bars under j in. in diameter. The theoretical 
weight of deformed bars shall be the theoretical weight of plain round or square 
bars of the same nominal size. The term “lot” used in this paragraph means 
all the bars of the same nominal! weight per linear foot in a carload. aly 


Revision Recv.amended for Publication as Tentative 


Standard Specifications for Cold-Drawn Steel Wire for Concrete Rein- 
forcement (A 82-— 27)2 
Section 4.—Change the table of minimum requirements appear- 
ing in Paragraph (a) to read as follows by the addition of the italicized 
words and figures: 


Tensile strength, Ib. per sq. in 

ea Yield point, per cent of observed tensile strength 
— Reduction of area, per cent 


Add the following as a new Paragraph (c), relettering the present 


Paragraph (c) as Paragraph (d): 


(c) The yield point shall be determined by the drop of the beam or halt 
in the gage of the testing machine. In case no definite drop of the beam or 
halt in the gage is observed until final rupture occurs, the test shall be construed 
as meeting the requirement for yield point in Paragraph (a). 


Section 8.—Change this section from its present form: namely, 
8. The diameter of the wire shall not vary more than 0.003 in. from the 
size ordered. 
to read as follows: 


8. The dimensions of the wire, on any diameter, shall not vary more than 
0.003 in. from the Specified nominal diameter. The difference between the 
maximum and minimum diameters, as measured on any give en cross-section 
of the wire, shall not be greater than 0.003 in. 


* 1930 Book of A.S.T.M. Standards, Part I, 
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PROPOSED REVISION OF TENTATIVE STANDARDS 


Tentative Specifications for Austenitic Manganese-Steel Castings 
(A 128-380 
Section 4.—It is recommended that the table of chemical require- 
ments be modified by changing the present range in manganese 
content from “10.00 to 14.00 per cent” to read “not under 10 per 
cent’? and by adding a requirement for sulfur of “not over 0.05 
per cent.” 


Tentative Specifications for Open-Hearth Iron Plates of Flange Quality 
(A 129-30 


Section 13.—Change the first sentence of Paragraph (a) to read 
as follows by the addition of the italicized words: 

Except as specified in Paragraph (e), the name or brand of the manufacturer, 
ihe manufacturer’s test identification number, and tensile strength specified 
in Section 6 (a) shall be legibly stamped on each plate. 


Change the first sentence of Paragraph (b) to read as follows 
by the addition of the italicized words and the omission of the word in 
brackets: 

When [specified] designated on the order, except as specified in Paragraph 


(e), plates shall be match-marked as defined in Paragraph (c) ‘So et the test 
specimens representing them may be identified. . 


Add the following as a new Paragraph (e): A ing 


(e) For plates under } in. in thickness, the marking specified in ie 
(a) and (0d) shall be legibly stenciled instead of stamped. 


Tentative Specifications for Steel Plates of Flange and Firebox Qualities 
for Forge Welding (A 89-32 T): 


Section 3 (b).—Change the Note following this section from its 
present form: namely, 


Note.—When these specifications are used for material to be fusion welded 
the maximum limit for nickel shall not apply and the maximum limit for silicon 
shall be 0.10 per cent. In cases where fusion welding is done by special processes, 
or with the use of fluxes, steel with higher silicon and/or chromium contents 
has been successfully welded. It is suggested that in such cases the chromium 
and silicon desired be agreed upon by the purchaser and manufacturer. 


to read as follows: 


NotEe.—When these specifications are used for material that is to be fusion 
welded, the maximum limits specified for silicon, nickel, and chromium shall 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 969 (1930); also 1932 Book of A.S.T.M 
Tentative Standards, p. 94. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 965 (1930); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 46. 

3 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 543 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 55. 
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not apply. Soft steel within the carbon limits specified will normally not 
contain those elements in sufficient amounts to be detrimenta! for fusion welding 
purposes. When special limits are required for fusion welding they shall be 
specified by the purchaser. He shall also specify whether material is to be used 
for forge or fusion welding. 


Section 9.—Change this section from its present form to read 
as follows: 


9. (a) The object of the homogeneity test, which is required for firebox steel 
only, is to open and render visible to the eye any seams due to failure to weld up 
or to interposed foreign matter, or any cavities due to gas bubbles in the ingot. 
The fractured surface of the test specimen shall not show any single seam or 
cavity more than } in. in length for plates ? in. and under in thickness, more 
than } in. in length for plates over } to 4 in., inclusive, nor more than 3 in. 
in length for plates over 4 to 6 in., inclusive, in any of the fractures obtained 
in accordance with Paragraph (db). One side of each fracture shall be examined 
and the lengths of the seams and cavities determined, a pocket lens being used 
if necessary. 

(6) The test may be made on a broken tension test specimen when an 
8-in. gage length specimen is used. When a 2-in. gage length tension test speci- 
men is used, the specimen for homogeneity test shall be taken adjacent, side- 
wise or lengthwise, to the top tension test specimen. For plates } in. and 
under in thickness the specimen shall be nicked or grooved transversely, in 
three places, about in. deep. The first groove shall be 2 in. from the square 
end, and each succeeding groove on the opposite side about 2 in. from the pre- 
ceding one. The specimen shall be broken at each groove in succession with a 
hammer or press, the bending being away from the groove. For plates over } 
in. and up to 2} in., inclusive, in thickness the specimen may be grooved about 
} in. deep, at one place on one side. For plates over 2} in. in thickness the 
specimen may be grooved at one place on both sides to leave a fracture which 
will include the horizontal axis of the plate and have a face at least 2 in. in depth. 


Section 14.—Change the first sentence of Paragraph (a) to read 
as follows by the addition of the italicized words: 


Except as specified in Paragraph (e), the name or brand of the manufacturer, 
the manufacturer’s test identification number, class, and lowest tensile strength 
for the grade specified in Section 6 (a) shall be legibly stamped on each plate. 


Change the first sentence of Paragraph (b) to read as follows 
by the addition of the italicized words and the omission of the word 
in brackets: 

When [specified] designated on the order, except as specified in Paragraph 
(e), plates shall be match-marked as defined in Paragraph (c) so that the test 
specimens representing them may be identified. 


< Add the following as a new Paragraph (¢ 
____ (e) For plates under } in. in thickness, the silts specified i in Paragraphs 
(a) and (5) shall be legibly stenciled instead of stamped. _ ra 
iz 4 
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lentative Specifications for Lap-Welded and Seamless Steel and Lap- 
Welded Iron Boiler Tubes (A 83 —- 82 T)2 


Section 17.—Change this section from its present form: namely, 


17. The name or brand of the manufacturer, the grade of material from 
which it is made, whether lap-welded steel or iron, and the hydrostatic pressure 
in pounds at which it was tested shall be legibly stenciled on each tube. 


to read as follows: 


17. (a) The name or brand of the manufacturer, the grade of material 
irom which it is made, whether seamless or lap-welded, and whether steel or 
iron, together with the hydrostatic pressure in pounds at which it was tested, 
shall be legibly stenciled on each tube 1} in. in outside diameter and over, 
provided the length is not under 3 ft. 

(6) On tubes less than 1} in. in diameter and on all tubes under 3 ft. in 
length, the name or initials or brand of the manufacturer shall be legibly stenciled 
or indicated on a sticker applied on each tube. 


Tentative Specifications for Normalized and Tempered Alloy-Steel 
Forgings for Locomotives (A 183-31 T)2 
Section 10 (a).—It is recommended that the table of tensile 
properties be modified by changing the yield point requirement for 
Class A material from ‘0.67 tens. str.” to read, ‘55 000 lb. per sq. 
in.,” and for Class B material from ‘‘0.62 tens. str.’”’ to read “58 000 


lb. per sq. in.” 
Tentative Specifications for Structural Medium Steel (A 140-32 T)3 


New Section.—Add the following paragraph as a new Section 2, 
renumbering the present sections accordingly: 


2. Rolled Base Plates.—Rolled base plates over 2 in. in thickness for bearing 
purposes shall be open-hearth or electric-furnace steel containing 0.20 to 0.35 
per cent carbon. The chemical composition shall also conform to the require- 
ments specified in Section 4. A sufficient discard shall be made from each ingot 
to secure sound plates. Physical tests shall not be required for this material. 

1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 549 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 98. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 668 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 79. 


4 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 534 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 30. 
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REPORT OF SECTIONAL COMMITTEE ON STANDARDIZA. 
ics ION OF DIMENSIONS AND MATERIAL OF WROUGHT- 
IRON AND WROUGHT-STEEL PIPE AND TUBING 


The Sectional Committee on Standardization of Wrought-Iron 
and Wrought-Steel Pipe and Tubing has not held a meeting since 
that of June, 1932, which was convened in connection with the 
annual meeting of the American Society for Testing Materials. A 
joint meeting of Subcommittees 2 and 3 on Pipe and Tubing for 
Low- and High-Temperature Service, respectively, was held in con- 
nection with the regional meeting in New York City in March, 1933. 

The most important item under consideration in the sectional 
committee is the proposed American Tentative Standard for Wrought- 
Iron and Wrought-Steel Pipe. This proposed standard was developed 
to meet present widely different and increasingly severe service condi- 
tions which were not visualized when the existing standard dimensions 
were originally published in 1886. The proposed standard covers pipe 
manufactured from a variety of materials including wrought iron, and 
carbon and alloy steels; manufactured by many processes including 
furnace welding, seamless, electric-fusion and resistance welding; and 
intended for a number of types of end connection including threaded, 
welded, van stoned, etc. The standard covers the entire field of 
piping work for wrought-iron and wrought-steel pipe from the lowest 
pressure requiring the use of thin-walled pipe in the larger sizes to 
pipe sufficiently heavy for the highest pressure standard now in use, 
that for 1500 lb. 

In the development of the tentative standard which has resulted 
from the activities of the sectional committee, it was obvious that 
with the variety of materials available for piping use, pipe-wall-thick- 
ness schedules, to be flexible, could not be computed for any particular 
temperature, pressure, or material. For this reason, schedules were 
based on P/S values, where P represents the service pressure and S the 
value of allowable stress. Since the latter is dependent on the material 
and service temperature contemplated, all three variables were con- 
sidered. The thicknesses of the present standard-weight and extra- 
strong pipe have also been included in the proposed standard because 
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It is intended that this standard shall be employed in conjunction 


with the application of the Code for Pressure Piping now being 
developed by the sectional committee having the same name ( B 31). 
From the Code for Pressure Piping, the required minimum thickness 
on inspection may be computed and from the proposed pipe standard, 
the corresponding available commercial thickness may be selected. 
It should be recognized, however, that the proposed pipe standard 
is not concerned primarily with determination of the minimum pipe- 
wall thickness for any specific set of working conditions and does not 
attempt to influence design. It is contemplated that this standard 
for pipe will cover the requirements of all industries. Special thick- 
nesses no doubt will be required for unusual application, but the 
schedules of pipe proposed in this standard are intended to simplify 
stocks so that pipe to these wall thicknesses may be readily available 
throughout the country. 

The proposed standard has been published and over 300 copies 
sent out to industry for comment. At the joint meeting of Subcom- 
mittees 2 and 3 held in March, the comments received were con- 
sidered and the tentative draft revised where necessary. It is con- 
templated that the proposed standard will be presented to the sectional 
committee for approval at the annual meeting of the Society. 

Since the proposed pipe standard includes detailed information 
concerning many A.S.T.M. specifications on pipe, the sectional com- 
mittee deemed it advisable that the following A.S.T.M. pipe specifica- 
tions be approved individually by the American Standards Association: 


Standard Specifications for Welded and Seamless Steel Pipe (A 53 — 30); 

Standard Specifications for Welded Wrought-Iron Pipe (A 72 - 31); 

Standard Specifications for Lap-Welded and Seamless Steel Pipe for High- 
Temperature Service (A 106 — 29); 

Tentative Specifications for Electric-Resistance-Welded Steel Pipe 
(A 135 - 32 T); 

Tentative Specifications for Forge-Welded Steel Pipe (A 136-32 T); 

Tentative Specifications for Lock-Bar Steel Pipe (A 137 — 32 T); 

Tentative Specifications for Riveted Steel and Wrought-Iron Pipe 
(A 138 - 32 T); 

Tentative Specifications for Electric-Fusion-Welded Steel Pipe (Sizes 
30 in. and Over) (A 134-32 T); 

Tentative Specifications for Electric-Fusion-Welded Steel Pipe (Sizes 
8 in. to but not Including 30 in.) (A 139-32 T). 


A.S.T.M. specifications which are now listed as tentative were 
submitted for approval to the A.S.A. as American Tentative Stand- 
ards. ‘Tentative specifications which are advanced to standard will 
likewise be changed from American Tentative Standards to American 
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Report OF SECTIONAL COMMITTEE 


Standards, and any elimination of A.S.T.M. specifications will be 
followed by an elimination of the corresponding American Standard. 

This matter was submitted to letter bot of the sectional 
committee with the following result: Affirma.ve, 32; negative, 1; 
not voting, 7; total 40. 

A reduction in the mill tolerance on wall thickness of pipe was 
considered, especially for welded pipe. It was the consensus of the 
pipe-manufacturing interests of the sectional committee that this 
tolerance should not be reduced below the 12} per cent which is now 
accepted. 

Subcommittee 3 on Pipe for High-Temperature Service has 
under consideration the revision of Table I of the Standard Specifica- 
tions for Lap-Welded and Seamless Steel Pipe for High-Temperature 
Service (A 106-29). The revised table, when available, will con- 
form to the proposed standard on pipe formulated by the sectional 


committee. 


* Respectfully submitted on behalf of the sectional committee, 


Chairman. 
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cea ils A-2 on Wrought Iron has held one meeting this year 

at New York City on March 7, 1933. A second meeting will be held 

prior to the presentation of this report to the Society when the report 
will be reviewed and other matters considered. _ 

It is with regret that the committee announces the deaths of the 
following members: Mr. J. A. Burden, Burden Iron Co.; Mr. C. M. 
Walsh, Falls Hollow Staybolt Co.; Mr. L. E. Frazier, American Chain 
Co.; and Mr. F. O. Kichline, Bethlehem Steel Co. 

The resignation during the year of the following members of 
Committee A-2 is announced with regret: Mr. W. A. Hicks, Penn 
Iron and Steel Co.; Mr. P. E. Miller, The Tredegar Co.; and Mr. 
J. K. Aimer, Reading Iron Co. 


RECOMMENDATIONS AFFECTING STANDARDS 


The recommendations of the committee affecting standards are __ 


presented first in summarized form, together with an analysis of the 
letter ballot on each item. They are then further referred to under 
subcommittee activities, being grouped for convenience in the order 
of the respective subcommittees responsible for them. 

I. Proposed Tentative Standard.—The committee recommends 
that the proposed Tentative Specifications for Wrought-Iron Rivets 
and Rivet Rounds, prepared by Subcommittee III, as appended 
hereto,’ be accepted for publication as tentative. 

IT. Proposed Revision of Standards.—The committee. recommends 
that the revisions in the following three standards as proposed in the 
reports of the subcommittees be immediately adopted as standard. 
The committee accordingly asks for the necessary nine-tenths vote at 
the annual meeting in order that these revisions may be submitted 
to letter ballot of the Society for immediate adoption. 

Standard Specifications for Welded Wrought-Iron Pipe (A 72 - 
31), revised immediately as proposed by Subcommittee I; 

Standard Specifications for Staybolt, Eugine-Bolt and Extra- 
Refined Wrought-Iron Bars (A 84-30), revised immediately as pro- 
posed by Subcommittee IIT; 


1 See p. 587.—Eb. 
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Standard Definitions of Terms Relating to Wrought Lron Specifi- 
cations (A 81 — 30), revised immediately as proposed by Subcom- 
mittee VII. 

ITT. Advancement of Tentative Revision of Standards to Standard. 
The committee recommends that the tentative revisions' proposed a 
year or two ago in the following standards* be advanced to standard: 

Revision of Standard Specifications for Staybolt, Engine-Bolt 
and Extra-Refined Wrought-Iron Bars (A 84-30), as proposed by 
Subcommittee III; and 

Revision of Standard Definitions of Terms Relating to Wrought 
Iron Specifications (A 81 -- 30), as proposed by Subcommittee VII. 

The recommendations appearing in this report have been sub- 


mitted to letter ballot of the committee, which consists of 53 members, 
with the following results: 


I. Prorosep Tawtative Srawparp 
Spesifications for Wrought-lron Rivets and Rivet Rounds* 


IL. 


Staybolt, Engine-Bolt and Extra-Refined Wrought-Iron Bars 


Definitions of Terms Relating to Wrought Iron Specifications (A 81 - 30) 


IV. Prorosep Revision or Tawrarivs Sranpaaps 
Specifications for Electric Fusion Welded A134-32T). 
A 139 32 T) 
for Electrie Resistance W: 
Bar Steel Pipe ( 


* The classified vote on the Tentative Specifications for Wrought-Iron Rivets and Rivet Rounds 
was as follows: Affirmative: 12 producers, 20 consumers, 6 general interests; a 2 producers, 
consumer, | general interest; not voting: 2 producers and 1 consumer. od 


ACTIVITIES OF SUBCOMMITTEES So 


Subcommitiee I on Tubes and Pipe (G. H. Woodroffe, chairman).— 
Subcommittee I has prepared a number of proposed revisions in five 
tentative specifications covering as many types of fabricated steel pipe. 
These revisions were presented to Committee A-2 at the March 
meeting. As these pipe specifications are under the jurisdiction of 
Committee A-1 on Steel the revisions will be submitted to that 

‘ Proceadings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 981, 986 (1932); also 1932 Book of 


A.S.T.M. Tentative Standards, pp. 1125, 1130. | 
* 1930 Book of A.S.T.M. Standards, Part I, p. 435, 464. 
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committee upon approval by letter ballot of Committee A-2. The re- 
sults of the letter ballot are given in the above table. 

This subcommittee is recommending for immediate adoption the 
following revision in the Standard Specifications for Welded Wrought- 
Iron Pipe (A 72 31)?! 

Chemical Composition.—Add as a new Section 4 the following 
requirement for chemical composition, renumbering the present Section 
4 and the subsequent sections accordingly: 

4, Chemical Composition.—The iron shall conform to the following 
requirement as to chemical composition: 

Manganese, max., per cent 

Subcommittee ITT on Staybolt and Engine-Bolt Iron (E. J. Edwards, 
chairman).—This subcommittee is presenting for publication as tenta- 
tive proposed Tentative Specifications for Wrought-Iron Rivets and 
Rivet Rounds, appended hereto.2, The growing demand for large 
diameter pipe, tanks and other structures fabricated from wrought-iron 
plates by riveting or welding has shown the necessity of a specifica- 
tion for wrought-iron rivets. The need for such specifications was first 
brought to the attention of Committee A-2 in connection with the pro- 
posal to include provisions for wrought iron in the Tentative Specifica- 
tions for Riveted Steel and Wrought-Iron Pipe (A 138 - 32T). The 
proposed Tentative Specifications for Wrought-Iron Rivets and Rivet 
Rounds?are the result of the apparent demand for such a specification. 

At its meeting in March, Subcommittee III recommended the 
advancement to standard of the tentative revisions proposed in 
19318 of the Standard Specifications for Staybolt, Engine-Bolt and 
Extra-Refined Wrought-Iron Bars (A 84 — 30).‘ 

This subcommittee also recommended, as given in detail below, 
a revision for immediate adoption in the Standard Specifications 
A 84 to provide physical requirements for bars ;% in. or less in thick- 
ness ordered to the new grade B, of these specifications: 

Section 6 (a).—Insert in this section the following physical require- 
ments: 

Flat bars having a thickness x in. or less shall conform to the following 
minimum requirements as to tensile properties: 

Tensile strength, Ib. per sq. in es] 
Yield point, Ib. per sq. in . md 
Elongation in 8 in., per cent > 
Reduction of area, per cent 


11931 Supplement to Book of A.S.T.M. Standards, p. 14. 

? See p. 587.—Eb. 

* Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, pp. 142, 1043 (1931); also 1932 Book of 
A.S.T.M. Tentative Standards, p. 1125. : 

* 1930 Book of A.S.T.M. Standards, Part I, p. 435. 
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Report oF CoMMITTEE A-2 


Subcommitiee IV on Plates, Shapes and Sheets (James Aston, 
chairman ).—This subcommittee has developed a complete 
revision of the Standard Specifications for Wrought-Iron Plates 
(A 42-30).! The principal features of the revised specifications will 
be (a) the elimination of plates of any quality not conforming to 
standard definition of wrought iron, (0) revision of physical prop- 
erties to recognize that by appropriate rolling practice the transverse 
physical properties of wrought-iron plates may be increased, with, 
however, a proportionate reduction in the longitudinal properties, 
this relation is covered by a formula, (c) defining the scope to in- 
clude bending or similar fabricating requirements, and (d) insertion 
of thickness and weight tolerance limits. As soon as the revised 
specifications are approved by the subcommittee they will be sub- 
mitted to Committee A-2 as a proposed revision of the present 
standard. 

Subcommittee V on Chain Iron and Iron Chain (F. M. Waring, 
chairman).—This subcommittee has under consideration a proposal 
received from a number of independent chain manufacturers to revise 
the Standard Specifications for Iron and Steel Chain (A 56-30) to 
include requirements for a strictly hand-made chain. However, the 
subcommittee has no recommendations to make at this time. 

Subcon:mitize VII on Nomenclature and Definitions (J. B. Young, 
chairman).—'i isis subcommittee is recommending the advancement 
to standard of the following revised definition for double-refined iron, 
proposed as a tentative revision in 1931 to replace the present defini- 
tion appearing in the Standard Definitions of Terms Relating to 
Wrought Iron Specifications (A 81 — 30)? 


= 


Double-Refined Iron.—Iron to be classed as double refined shall be all 
new wrought iron,* which shall be first rolled into muck bars. These bars 
shall then be twice piled and rerolled. All iron shall be free from steel and from 
foreign scrap. The manufacturer may use his own mill products of at least 
equal quality, but only in the first piling. In the final piling all bars shall be 
of the full length of the pile. 


* Wrought Iron is defined as follows in the Standard Definitions of Terms Relating to Wrought 
Iron Specifications (A.S.T.M. Designation: A 81) of the American Society for Testing Materials: 

Wrought Iron.—A ferrous material, aggregated from a solidifying mass of pasty particles of highly 
refined metallic iron with which, without subsequent fusion, is incorporated a minutely and uniformly 
distributed quantity of slag. 


The subcommittee is also recommending for immediate adoption 
the following revision of the definitibn of muck bar appearing in the 
present Standard Definitions A 81: ebidein 


1 1930 Book of A.S.T.M. Standards, Part I, p.452. 
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Muck Bar.—Change to read as follows by the addition of the 
italicized words and the omission of the words in brackets: 

Muck Bar [or Puddled Bar].—Bar rolled from [puddled balls, made wholly 
from puddled pig iron] a squeezed bloom. 

Subcommitiee X on Research (J. H. Higgins, chairman).—This 
subcommittee has been attempting a correlation of data and the 
preparation of a brochure on Quality Standards for Wrought Iron. 
Mr. James Aston, in charge of the work, reports that few replies have 
been received to the questionnaire sent out last spring. The first 
draft of the brochure is in process of preparation and will receive 
consideration during the current year. 


This report has been submitted to letter ballot of the committee, 
which consists of 53 members; 43 members returned their ballots, of 
whom 42 have voted affirmatively and 1 negatively. 


CERT, Ye 


The proposed Tentative Specifications for Wrought-Iron Rivets and Rivet 
Rounds were accepted for publication as tentative and appear on page 587. 

Revisions proposed for immediate adoption in the Standard Specifications 
for Welded Wrought-Iron Pipe, for Staybolt, Engine-Bolt and Extra-Refined 
Wrought-Iron Bars and in the definition of the term muck bar, appearing in 
the Standard Definitions of Terms Relating to Wrought Iron Specifications, 
were approved at the annual meeting by a unanimous vote and were sub- 
sequently adopted by letter ballot of the Society on September 1, 1933. The 
standards in their revised form appear in the 1933 Book of A.S.T.M. Standards, 
Part I, pages 454, 437, and 462, respectively. 

The tentative revisions of the Standard Specifications for Staybolt, Engine- 
Bolt and Extra-Refined Wrought-Iron Bars and the revised definition of the 
term double-refined iron, appearing in the Standard Definitions of Terms 
Relating to Wrought Iron Specifications, were approved at the annual meeting 
and subsequently adopted as standard by letter ballot of the Society on Sep- 
tember 1, 1933. The standards in their revised form appear in the 1933 Book 
of A. S.T.M. Standards, Part I, pages 437 and 462, respectively. 
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& REPORT OF COMMITTEE A-3 
Since the 1932 annual meeting of the deciety, Committee A-3 pr 
on Cast Iron held one meeting at New York City on March 7, 1933. the 
A second meeting will be held prior to the presentation of this report pe 
to the Society, at which time the report will be reviewed and other 29) 
matters will be considered. (A 
At the March, 1932, meeting of the committee, it was decided to of t 
cooperate with the American Foundrymen’s Association in the of S 
presentation of a comprehensive symposium on gray-iron castings | 
at the 1933 annual meeting of the American Society for Testing wit 
Materials at Chicago, Ill. A joint committee was appointed and the ace 
material for the symposium has been assembled. Mr. R. E. Kennedy, At 
Technical Secretary of the A.F.A., has acted as secretary of the joint 
committee and Mr. H. Bornstein as chairman. 
At the May, 1932, meeting of Committee A-3 it was decided 
to cooperate with the American Foundrymen’s Association in the sub 
preparation of a program covering discussion of specifications and bee 
testing methods for cast iron to be presented at the 1933 meeting of dev 
the American Foundrymen’s Association. A joint committee was 
appointed and the program will be presented at the meeting of the and 
American Foundrymen’s Association to be held at Chicago on June Ma 
23, 1933. pro 
The most important investigation ever sponsored by Com- Spe 
mittee A-3 was that on impact testing of cast iron which has been con 
under the direction of Subcommittee XV on Impact Testing (J. T. to 
MacKenzie, chairman). Funds for this investigation were raised in 
the membership of Committee A-3, and various members and non- whi 
members cooperated in carrying on the work. The U. S. Bureau of of 1 
Standards rendered valuable assistance. 
The report on impact testing which is appended to this report 
contains what is probably the most comprehensive series of data on ~ 


the physical properties of cast iron ever assembled in this country 
This investigation has been made possible largely through the efforts 
of the chairman of Subcommittee XV and the committee desires to 
express its most sincere appreciation to Mr. J. T. MacKenzie and 
to the American Cast Iron Pipe Co. for this contribution. 
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The present membership of the committee is 95, of whom 33 
are Classified as producers, 42 as consumers, and 20 as general interest 
members. 


RECOMMENDATIONS AFFECTING STANDARDS 


Advancement of Tentative Standard to Standard. 
Specifications for Gray-Iron Castings (A 48-32 T)' were issued as 
tentative in 1932. These specifications have been well received by 
the industry during the past year and have practically superseded 
the present Standard Specifications for Gray-Iron Castings (A 48 - 
29)? and the Standard Specifications for High-Test Gray-Iron Castings 
(A 88-31). The committee accordingly recommends the withdrawal 
of these two standard specifications and the continuation as tentative 
of Specifications A 48-32 T. This recommendation has been referred 
to letter ballot of the committee, which consists of 95 members, 
with the following results from a total of 59 ballots returned: Speci- 
fications A 48, 47 affirmative, 1 negative, 11 not = i ata 
A 88, 46 affirmative, 0 negative and 13 not voting. — 


ACTIVITIES OF SUBCOMMITTEES 


Subcommittee I on Pig Iron (C. D. Mathews, chairman).—This 
subcommittee, which has been inactive for a number of years, has 
been reorganized under its new chairman and is working on the 
development of pig iron specifications. 

Subcommittee VI on General Castings (J. W. Bolton, chairman), 
and Subcommittee XIV on Correlation of Test Bar and Casting (R. S. 
MacPherran, chairman).—These subcommittees had planned a 
program of work in connection with checking up on the Tentative 
Specifications for Gray-Iron Castings (A 48-32 T). Owing to 
conditions in the industry during the past year, it will be necessary 
to continue this work during the coming year. 


This report has been submitted to letter ballot of the committee, 
which consists of 95 members; 69 members returned their ballots, 
of whom 63 have voted affirmatively and none negatively. 


Respectfully submitted on behalf of the committee, * | 


W. H. RotHeEr, Chairman. 


Secretary. 


' Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 625 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 179. 

? 1930 Book of A.S.T.M. Standards, Part I, p. 494. 

+1931 Supplement to Book of A.S.T.M. Standards, p. 19. 
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‘The recommendation for the adoption as standard of the Tentative Speci- 
fications for Gray-Iron Castings which appeared in the report as preprinted 
was withdrawn at the annual meeting, see Summary of Proceedings, page 3, 
and the specifications are accordingly continued as tentative. The withdrawal 
of the Standard Specifications for Gray-Iron Castings and for High-Test Gray- 
Iron Castings, which the tentative specifications are intended to supersede, 
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REPORT OF SUBCOMMITTEE xv ON IMPACT TESTING 


This subcommittee was charged with the duty of determining 
the usefulness of the several forms of impact test as applied to cast 
iron. It appeared necessary to subject a number of grades of com- 
mercial cast iron to the forms of impact test in general use and to 
obtain, at the same time, sufficient information on their general 
characteristics to enable the committee to draw intelligent conclusions 
as to the relation between the commonly accepted criteria and the 
results of the impact tests. 

The cooperation of a number of prominent workers in the field 
of cast iron was secured and the necessary funds were obtained by 
subscriptions from the members of Committee A-3. 

The numerous bars necessary for the tests were promised by the 
foundrymen producing the various irons desired. ‘The actual work 
on making these bars was begun in September, 1930, after several 
months of experimenting by the American Cast Iron Pipe Co. on a 
suitable form of equipment for making the bars in a uniform and 
satisfactory manner. It had been previously decided that machined 
bars would be used throughout in order to eliminate the variations — 
due to surface conditions, and the work was held to castings of one 
section only in order to stay within reasonable limits of time, labor 
and expense. The committee is fully aware of the limitations involved 
in this last restriction. It believes, however, that a further investiga- 
tion on the effect of section on impact value will be much simplified 
by the work here reported on one section. All analytical data should 
be interpreted in the light of the section cast—a test bar 1.4 in. in 
diameter and 21 in. long—as many of these irons were not melted for 
this section at all but were poured into these bars only at the request 
of the subcommittee which had only a mild interest in the absolute 
values obtained, but a lively one in their relations to the impact tests. 


MAKING AND MACHINING OF SPECIMENS 
This report covers the data on 25 sets of cast-iron test bars with 
two exceptions, cast in green sand, as shown in Fig. 1. Each set was 
cast from a single ladle of iron and consisted of five flasks of four bars 
each. The two exceptions were irons J and V, which were cast in 
ordinary vertical dry-sand molds, J being cast open top and V with 
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88 REPORT OF SUBCOMMITTEE XV or COMMITTEE A-3 = 
a pouring basin with a }-in. gate in the bottom of it. In all cases the 
diameter as cast was 1.4 in. and the length 21 in. 

On sets A to S (except N) Roeser! and Spencer,’ with a stand- 
ardized optical pyrometer (Leeds and Northrup) and a rare-metal 
thermocouple (Wensel and Roeser*) went to each foundry for the 
casting operation, supervised the whole operation and read the melting 
and pouring temperatures of the iron, recorded its freezing point, and 
forwarded the patterns and flasks to the next foundry. 

The data on iron N and on irons T to Z were obtained by Spencer 
and the Metallurgical Staff of the American Cast Iron Pipe Co. 
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Fic. 1.—Test Bars, Showing Arrangement of Pattern, Gates, Etc. aA 
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- The bars were all shipped to the Radford plant of the Lynchburg 
Foundry Co., where they were machined. Bars 1.20 in. in diameter 
by 21 in. long were distributed in sets of three for Russell, Charpy 
and transverse tests. Broken halves from transverse and Russell 
tests were used for Russell 8-in. span and the drop tests. Tension 
and endurance specimens were cut from virgin bars. The other 
specimens were machined from the halves of the Charpy test, the 
quarters of the drop test and some from extra virgin bars. One 
extra 1.20 by 21-in. bar was sent to the American Cast Iron Pipe 
Co., and an extra tension specimen to Bolton for “set” determinations. 


: 1 Physicist, U. S. Bureau of Standards, Washington, D. C. 
d 2 Metallurgist, American Cast Iron Pipe Co., Birmingham, Ala. >- 
Transactions, Am. Foundrymen's Assn., p. 191 (1928). ib 
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‘Chemical analysis, microscopic examinations and Rockwell and 


Brinell hardness determinations were made on the broken half of the 
transverse bar from the No. 3 flask, or the nearest possible to the 
average pouring temperature for the set. 


a TEST DATA 


Chemical Anal: ysis: 


Chemical analyses were made by standard A.S.T.M. procedure,' 
except for the determinations of molybdenum, arsenic and tin, in 
which the new methods developed by the U. S. Bureau of Standards 
were employed. Messrs. R. H. Elder and Roy Deas made these 
determinations. 


Transverse Tests: 

The two American Cast Iron Pipe Co. transverse tests were 
made on a Riehle 5000-lb. universal machine with a Marshall recorder 
operated by the reader of a lever type deflectometer, reading to 0.001 
in., following the bottom of the specimen. A punch mark was made 
at each 0.02 in. in the case of the large bars and at each 0.005 in. in 
the case of the small bars. As a check, an Ames dial reading to 
0.001 in. was used to follow the motion of the cross-head and this was 
read at each 200 lb. on the large bars and each 50 lb. on the small bars. 
We, therefore, had two sets of curves—one (autographic) recording 
the load at each increment of deflection and the other giving the 
deflection at each increment of load. The agreement was in all cases 
within 5 per cent of the deflection and in most cases of the order of 
2 percent. The Frémont tests were made on the Guillery machine of 
the French Foundrymen’s Association? which gives the load to 5 kg. 
and the deflection in 0.01 mm. The graphs are on a very small scale 
and quite difficult to read. 


Tension, Compression, Endurance, Shear and Hardness Tests: 


Tensile stress-strain tests were made by J. W. Bolton at the 
Lunkenheimer Co. plant. He used an Olsen 100,000-lb. universal 
machine with a traveler reducing it to 20,000 Ib. for full beam. The 
specimen was well filleted (0.505 in. in diameter) and the ends were 
threaded for the grips. Robertson shackles held the specimens. 
Strain was read on 2-in. gage length by means of an Olsen strain gage 
reading directly to 0.0001 in. To tie in the Bolton specimen with the 


1 Standard Methods of Sampling and Chemical Analysis of Pig and Cast Iron (A.S.T.M. Desig- 
nation: A 64-27), 1930 Book of A.S.T.M. Standards, Part I, p. 506. , 
2 Transactions, Am. Foundrymen’s Agsn., p. 695 (1931). 


+ 
2 
* = 
‘he 
4 
3 
F 
urg 
ter 
sell 
10n 
her 
the 
One 
>; 
ipe 
ons. 
ig 
' 


0 REPORT OF SUBCOMMITTEE XV or ComMITTEE A-3 eo 


then standard tension test for cast iron (A 124-29)! Mr. Kuniansky 
made standard 0.8-in. diameter tests at the Lynchburg Foundry Co. 
plant on a Riehle 100,000-lb. machine, using threaded grips and 
spherical blocks in both heads of the machine. 

Compression tests were made by H. F. Moore at the University 
of Illinois. Spherical bearings were used in all tests, and the speci- 


No.!- Kommers Fatigue 
0.515" 


No.2-Menefee Izod Specimen 


Lowe af east 


No.3- Tension -Impact Specimen done j@ be 

| a 

No.4-Charpy Specimen 


7mm.- > 


ade ic Krupp-Stanton Repeated Impact Specimen 
df 


Fic. 2.—Test Specimens. 
mens were cylinders 1.20 in. in diameter by 4.0 in. long. One speci- 
men was tested to failure without strain readings in a 200,000-lb. 
Riehle machine, running 0.05 in. per min. The other two were tested 
to approximately 50 per cent of the ultimate strength in a 100,000-Ib. 
Amsler machine, recording the stress-strain diagram by the semi- 


1 Standard Specifications for the Arbitration Test Bar and Tension Test Specimen for Cast Iron 
ALTE. Designation: A 124- $900 of P- 503. 
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autographic method. A strainometer 0.000234 in. was 
used to measure compression. 

After these tests, the two pieces were cut to 2.4 in. in length and 
tested to failure in a 300,000-Ib. Olsen machine, running 0.05 in. per 
min. Moore remarks: “The 4-in. specimens failed at slightly lower 
average strength than did the shorter specimens, but this was by no 


Fic. 3.—Charpy Machine Used for Transverse Impact Test. 


means true for all series of specimens. The efiect of this difference 
of length of specimens does not seem to be very marked.” 

Fatigue tests were made by J. B. Kommers at the University of 
Wisconsin. The R. R. Moore machine was used, taking special pre- 
cautions against vibration. The specimens shown in Fig. 2 (No. 1) 


1H. F. Moore, “Rapid Semi-Autographic Tests for Determining the Proportional Limit,” Pro- 
ceedings, Am. Soc. Testing Mats., Vol. XVII, Part II, p. 589 (1917). 
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or Su XV oF A-3 
were rough turned, ground, polished with French emery papers Nos. | 
and 00 and finally polished with jewelers’ rouge. The speed of the 
testing machine was 1750 r.p.m., making about 2,500,000 cycles a day. 
Shear tests were made on cylinders 0.505 in. in diameter by 
Bolton, using the double shear apparatus described by Elliott." 
Brinell and Rockwell hardness tests were made at the American 
Cast Iron Pipe Co., using an Olsen Brinell machine with the 3000-kg. 
load, 10-mm. ball, 30 sec. set up and a Rockwell machine with 7;-in. 
ball and 100-kg. load (““B” scale). From two to six Brinell readings 
were taken on each position, while at least three, and in some cases 
nine or ten Rockwell readings were taken on each position, as this 
test gives considerable scatter on the open-grain irons. Maximum 
and minimum values, however, are individual readings. 


Taste I.—Data on Impact MACHINES. 


Location of 
Center of 


Nature of 
T 


21.8 or 15.1 
‘| 240 


10 
20 
224 


Impact Tests: 


Charpy.—The Bureau of Standards tested the full-length bars in 
the Charpy machine shown in Fig. 3. The capacity was 120 ft-lb., 
which had to be increased for irons N, X and Z by adding weights to 
the striking head. The data on the machine are given in Table I. 
The specimen was a cylinder 1.20 in. in diameter by 21 in. long, tested 
on supports 18 in. apart. 

Russell—The Russell machine used by Kommers is illustrated 
in Fig. 4. The specimens were 1.20 in. in diameter. Tests were made 
first on 18-in. supports and then one-half of each bar was broken on 
8-in. ga My ow data on the machine are given in Table I. 


This test is made by dropping a hammer from a small initial 
height on the bar resting on supports 5 or 6 in. apart on a heavy base. 


> 2 
Weight of Percussion T 
Capucity, | Hammer, | Rotation to | “with | Rotation to | Conducted 
7 achine Ib. Striking | Reference to| Center of by 
Edge, in. Striking Gravity, in. 
Transverse... .| Charpy..... 120 82.44 49.00 1.68 above 35.07 | Petrenko 
3 Transverse.....| Russe 85 33.5 0.00 23.5 Kommers 
Transverse... ..| Char; 44 Amsler Machine 
Cantilever. . ...| Izod 8.08 20.63 1.88 above 8.56 Enger 
Cantilever. ....| Izod........ 21.38 0.68 above | 18.45 Menefee 
Tension impact .| Charpy..... 53.11 29.46 0.88 below | 27.31 Johnson 
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The next blow is from a somewhat greater height, the increase in 
height being referred to as the increment, and the height of drop is 
increased, each blow, by this increment until the bar breaks. The 
height of the last drop is the figure reported. The diameter in all 
cases was 1.20 in. Care is taken to see that the bar is struck always 
at the same place circumferentially and longitudinally. The data on 
the several tests made for the committee are as follows: 

Test No. 1.—25-lb. hammer; 6-in. span; 2-in. first drop; 0.5-in. increment. 
Detail of the hammer and machine are shown in Fig. 5. 


1G. 8.—Set-up for Unnotched Izod Test. ~ 


Test No. 2. —11-lb. hammer; 5-in. span; 1-in. first drop; 1.0-in. 7! 
Detail of hammer and machine are shown in Fig. 6. 

Test No. 3.—25-lb. hammer; 6-in. span; 1-in. first drop; 1.0-in. increment. 
Detail of hammer and machine shown in Fig. 7. 

Test No. 4.—25-lb. hammer; 6-in. span; 2-in. first drop; 2.0-in. increment. 
Detail of hammer and machine shown in Fig. 8. 


It will be seen that the difference in the values for tests Nos. 1 
and 4 and those for test No. 3 is apparently due to the greater friction 
of the apparatus used in test No. 3, which is readily explained by the 
shape of the hammer. Tests Nos. i and 4 show that a small ee in 
increment is not important. 
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Ik Fic. 9.—Charpy Machine Used for Tension Impact Test. 
si 
Fic. 10.—Tension Impact Specimen. 
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TABLE IV.—REsULTS OF HARDNESS AND Impact TEsTs. 
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Impact Tests on Small Specimens: 


Char py.—-The unnotched Charpy test was made by A. L. Boege- 
hold in the General Motors Research Laboratory. The specimen was 
0.394 in. square by 2.1 in. long. The data on the machine are shown 
in Table I. Notched Charpy tests were made by F. B. Coyle at 
the research laboratory of the International Nickel Co., using the 
standard specimen shown in Fig. 2 (No. 4). The machine is the 
regular Amsler construction with a pendulum of 44 lb. and a maximum 
capacity of 240 ft-lb. The other details were not known by the 
International Nickel Co. engineers. 

Izod.—Unnotched Izod tests were made by M. L. Enger at the 
University of Illinois. The specimen was a rectangular cross-section 
0.50 by 0.75 in. and 3} in. long. Enger comments as follows: “We 
have found it necessary to make the rear support lower than the front 
support (by rear support is meant the one at the struck face of the 
specimen) by about } in. Before we made this modification we had 
occasional very high readings because the failure occurred below the 
top of the rear jaw and a large amount of work was required to pull 
the specimen free.” This arrangement is shown in Fig. 8 and the 
details of the machine are shown in Table I. 

Notched Izod tests were made by F. N. Menefee at the University 
of Michigan. The specimen is shown in Fig. 2 (No. 2) and the details 
of the machine are shown in Table I. 

Tension impact tests were made at the Bureau of Standards 
using the specimen shown in Fig. 2 (No. 3), the 224-ft-lb. Charpy 
machine shown in Fig. 9, with the adapter shown in Fig. 10. The 
data on the machine are given in Table I. ; 

This test—the Krupp-Stanton on test—was made by the British 
Cast Iron Research Association using the specimen shown in Fig. 2 
(No. 5). The distance between supports is 100 mm. The specimen 
is rotated 180 deg. after each blow. The height of drop is 1.2 in., 
the weight of the hammer 4.81 lb. The machine strikes 84 blows 
per minute. 


Transverse Test for “ Set”’: 


One standard 1.20 by 21-in. bar of each set was subjected to 
repeated-loading tests to determine the plastic deformation at 20, 
40, 60 and 80 per cent of its average transverse strength. This was 
done in the 5000-lb. Riehle autographic transverse machine. A frame 
with 18-in. supports was constructed with an Ames dial. graduated in 
thousandths of an inch, at the center. Each bar was placed in the 
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On Impact TESTING 


frame before testing and the reading of the dial recorded. Theexact 
position of the supports was marked on the bar, and each kee 

and reading was done with the bar in the same position. The bar — 
was then loaded twenty-five times to each point and the amount of | 
permanent deflection read by returning the bar to the frame after _ 
the first, second, third, fifth, tenth, fifteenth, twentieth and twenty- 
fifth loading. Load-deflection curves were also obtained for each of 


PRESENTATION OF RESULTS 


The results of the physical tests are listed in Tables III and IV, 
and the casting data and average chemical analysis are listed in — 
Table II. Minimum, maximum and average physical-test values are es 
shown and as most of the tests were made on three specimens the 
third result can be easily calculated by subtracting the sum of the 
maximum and minimum from three times the average. In some cases 
a wild result was omitted from the average but these will be apparent, 
as for example the drop test No. 2 on iron A when the minimum is 14, 
the maximum 20, and the average 20. The two values of 20 were 
consistent with the results of the other tests, so the 14-in. result was 
not averaged. Iron T showed a tendency to develop shrinkage 
cavities in the center which ruined it for small specimens. Quite a 
few bars of iron X showed the same tendency, and there was not enough 
good material for the Krupp-Stanton specimens. One iron, T, showed 
a very great difference in structure between the first flask and the 
last. It will be noted that the deflection, resilience, hardness and 
drop tests are all wild on this iron. Analysis showed that the first 
flask had 1.65 per cent combined carbon (heavily mottled) and the | ae 
last flask only 1.11 per cent (very slightly mottled). No other iron =i 
showed this extreme sensitiveness, which is frequently enrountered is 
in the low-silicon irons. The metal, of course, was not,intended for Bee: 
a section such as the test bar used. yo 

Modulus of rupture and modulus of elasticity as used here in : 
the transverse test are calculated from the conventional beam ‘| 


P 
Modulus of rupture, f = 
- Modulus of elasticity, E = 


bers the 5 
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y substituting load for P and deflection for D. 

For tension and compression the following was used: 
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Modulus of elasticity, E = 


unit strain 
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Set, in. 
. Load, Fi | 
Iron per cent of set, 
, total load | First | Second | Third | Fifth | Tenth BA Twen- |Twenty | per cent 
POR & Loading | Loading | Loading | Loading | Loading | | oading | Loading | Loading 
T | 20.........| 0.002 | 0.0024 | 0.0026 | 0.001 | 0.0026 | 0.003 | 0.0025 | 0.0023 | 6.4 
A 40.___.....| 0.0053 | 0.007 | 0.0074 | 0.008 | 0.007 | 0.0085 | 0.008 | 0.0081 | 10.7 
| 0.0178 | 0.018 | 0.0193 | 0.020 | 0.0202 | 0.021 | 0.0212 | 17.0 Q... 
imei re 80.........} 0.082 | 0.035 | 0.037 ... | 0.0406 | 0.041 | 0.043 | 0.0435 | 22.9 
ig 20.........] 0.001 | 0.0014 | 0.0014 | 0.0013 | 0.0018 | 0.0021 | 0.001 | 0.002 5.4 
Sole =. Saal 40.__......| 0.0058 | 0.0061 | 0.0066 | 0.007 | 0.0077 | 0.0076 | 0.0076 | 0.0079 | 10.1 
gg 0.0155 | 0.0165 | 0.017 | 0.018 | 0.019 | 0.0159 | 0.017 | 0.017 | 13.3 R 
0.0819 | 0.0332 | 0.0382 | 0.040 | 0.0427 | 0.046 | 0.047 | 0.048 | 25.0 
20.........) 0.002 | 0.002 | 0.002 | ...... | 0.004 | 0.004 | 0.004 | 0.004 | 12.1 
40.........| 0.009 | 0.010 | 0.010 | ...... | 0.010 | 0.010 | 0.014 | 0.014 | 18.2 
0.025 0.028 | 0.028 | 0.082 | 0.033 | 0.034 | 0.0345 | 25.0 
: s 80.........| 0.060 | 0.065 | 0.067 | 0.0717 | 0.076 | 0.0785 | 0.079 | 0.081 | 37.3 “7 
ay 
20.........} @.0005 | 0.0010 | 0.0010 | ...... | 0.0012 | 0.0005 | 0.0005 | 0.0005 | 2.2 
a <> 40.........] 0.0025 | 0.0028 | 0.0025 | ...... | 0.0030 | 0.0027 | 0.0025 | 0.0030) 6.7 
0.0055 | 0.0062 | 0.0064 | 0.0065 | 0.0070 | 0.0071 | 0.0073 | 0.0076 | 10.6 
80... .| 0.0095 | 0.0105 | 0.0105 | 0.0125 | 0.0125 | 0.0135 | 0.0115 | 0.0135 | 13.5 
mt % 20.........| 0.0013 | 0.0015 | 0.0017 | 0.0018 | 0.002 | 0.002 | 0.0017 | 0.002 5.7 
{gee 40.........| 0.005 | 0.006 | 0.006 | ...... | 0.007 | 0.007 | 0.007 | 0.007 9.0 
gg) | 0.014 | 0.015 | ...... | 0.016 | 0.016 | 0.016 | 0.017 | 13.1 
80.........| 0.081 | 0.033 | 0.035 | ...... | 0.038 | 0.040 | 0.040 | 0.040 | 20.2 
20.........} 0.001 | 0.0014 | 0.0016 | ...... | 0.0015 | 0.0016 | 0.0017 | 0.0016 | 5.3 
40.........| 0.004 | 0.005 | 0.0055 | ...... | 0.006 | 0.006 | 0.0062 | 0.0064 9.6 
| 0.0130 | 0.0135 | 0.014 | 0.0152 | 0.0152 | 0.0158 | 0.0160 | 14.3 W 
eo: ba 80.........| ©.027 | 0.0293 | 0.0310 | 0.0317 | 0.0348 | 0.0360 | 0.0370 | 0.0380 | 22.5 % 
me) rath 20.........| 0.002 | 0.002 | 0.002 | ...... | 0.003 | 0.003 | 0.003 | 0.003 7.5 
a 40.........| 0.007 | 0.008 | 0.008 | ...... | 0.009 | 0.009 | 0.010 | 0.010 | 11.5 
| 0.021 | 0.022 | 0.022 | 0.023 | 15.3 Xx 
0.039 | 0.042 | ...... | 0.045' | 0.0485 | 0.0495 | 0.051 | 0.0523 | 24.5 
Ree ak (| 90...... | ... | 0.001 | 0.001 | 0.001 | 0.001 3.0 
40... | 0.0046 | 0.005 | 0.005 | 0.005 7.1 
,.... | 0.0113 | 0.012 | 0.012 | 0.012 | 10.5 
80 | 0.027 | 0.028 | 0.0285 | 0.0285 | 16.6 
y 
20 0.0025 | 0.003 | 0.0025} 0.003 | 9.4 
| 0.008 | 0.007 | 0.009 | 0.009 | 13.0 
-.... | 0.020 | 0.022 | 0.023 | 0.024 | 21.1 1 
80..... 049 | 0.052 | 0.054 | 0.056 | 0.057 | 31.7 
20. 0.001 | 0.001 | 0.001 .... | 0.001 | 0.001 | 0.001 | 0.001 2.6 
40 0.008 | 0.004 | 0.004 0.0047 | 0.005 | 0.0048 | 0.005 | 6.1 
| 0.009 | 0.011 | 0.011 | 0.011 | 0.011 8.1 
tye a 80.........| 0.019 | 0.021 | 0.023 -... | 0.025 | 0.026 | 0.0266 | 0.027 | 13.6 
« 
20.........} 0.0015 | 0.0018 | 0.0020 | 0.0022 | 0.0020 | 0.0025 | 0.0025 | 0.0025 | 6.9 but 
> ieee 40.........| 0.0055 | 0.0060 | 0.0065 | . 0.0065 | 0.0070 | 0.0075 | 0.0075 | 9.3 
0.0125 | 0.0135 | 0 0.0145 | 0.0158 | 0.0160 | 0.0160 | 0.0165 | 12.3 res] 
et oe — 0.0275 | 0.0297 | 0 0825 | 0.0341 | 0.0355 | 0.0359 | 0.0365 | 18.8 
20... 0.0015 | 0.0015 | 0.0017 | 4.5 
0.0062 | 0.0062 | 0.0062 | 7.3 eac 
60... 0.0145 | 0.015 | 0.0155 | 11.0 
| ).081 0.0345 | 0.035 | 0.0355 | 16.7 aga 
(| 20... 0.002 | 0.0022 | 0.0022] 6.7 
40... 0086 0.011 | 0.011 | 0.0113 | 14.7 
+ 0.026 | 0.026 | 0.026 | 19.9 rep 
a ae 80... 054 | 0.056 0.062 | 0.063 | 0.064 | 30.8 b 
(| 20. 0.003 | 0.0035 | 0.0083 | ...... | 0.0036 | 0.004 | 0.0038 | 9.3 
aaa 40..__.....| 0.0156 | 0.0163 | 0.017 | ...... | 0.0182 | 0.0185 | 0.0187 | 19.1 pre 
60. 0.043 | 0.0449 | 0.046 | 0.0475 | 0.0495 | 0.050 | 0.0503 | 27.5 
80.........] | 0.100 | 0.102 | 0.1045 | 0.107 | 0.108 | 0.1085 | 36.8 20 
90.........} 0.008 | 0,008 | 0.003 | ..... 0.0035 | 0.0033 0.0035 | 0.0033 | 10.0 loas 
a ll 40........| 0.007 | 0.008 | 0.008 | ...... | 0.013 | 0.013 | 0.0135 | 0.014 | 18.0 
0.0105 | 0.021 | 0.022 | ...... | 0.024 | 0.0245 | 0.025 | 0.0255 | 19.0 the 
80.........) 0.047 | 0.051 | 0.0585 | ...... | 0.081 | 0.033 | 0.035 | 0.0355 | 39.0 
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TABLE VI.—RELATIVE MopuLus OF ELASTICITY AT ONE-FOURTH THE BREAKING 
STRENGTH OF THE SEVERAL TESTS. 
- RELATIVE MODULUS OF ELASTICITY, LB. PER SQ. IN. 

vee TRANSVERSE TRANSVERSE TENSION 

TEsT, TEstT, TEsT, 

1.20 By 18-In. 0.5 By 5-IN. 0.505-IN. 

Bar Bar . Bar 
13. 13. 
12. 12. 
8. 9. 
10. 12. 
15. 16. 
10. 12. 
12. 42. 
14. 
9. 11 
18. 
13. ; 15. 
15. > 
10. 13 
11. 9 
ne: “we 
17.3, «lt 
14. ' 
17. 
8. 
20. 
9. 
12. 
18. 
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3 
4 
3 
4 
2 
4 
7 
8 
2 
9 
6 
9 
9 
6 
9 
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TABLE VII.—MICROSTRUCTURAL RATING. 
Sample X (austenitic) and N (martensitic) not considered in the table. 
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Fic. 14.—Relation Between Modulus of Rupture of 1.20 by 18-in. Bars, the Brinell 
Hardness, and the Strength from Various Other Tests. 
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load on the first loading to 40 per cent was 0.04 in., the zero point of 
the curve to 40 per cent was taken as (0.05 — 0.04 = ) 0.01 in. It 
is noticeable that previous loading stiffens the bar a little above that 
point in many cases. The actual set as determined by the micrometer 
is shown in Table V. This table shows the set in inches after each 
measurement and gives the final set in per cent of the deflection shown 
at that load on the ordinary curves (Fig. 11). The set is not so much 
as the difference in deflection shown in Fig. 12, but it was observed 
that the bars, after loading, were in a delicate state of equilibrium 


0.16 0.040 
ot | | 


" Set at 20 per cent of u/timate load and 

0.14 modulus of elasticity, at load 19.035 

© Setat 80 per cent of ultimate load and 
modulus of e elasticity, at load 


0.030 


0.025 


40.020 


0.015 


0.010 


0.005 
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oO 
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x 
6 000 000 l2 000 000 18 000 000 24 000 000 
Modulus of Elasticity from Transverse Tests on |.20 by 18-in.Bar, Ib. per sq. in. 
G. 16.—Repeated Bending Test, Inches Set Compared with Modulus of Elasticity. 


Set at 20 per cent Load from Transverse Tests on |.20 by 18-in. Bars, in. 


Set at 80 per cent Load from Transverse Tests on |.20 by |8-in. Bers, in. 


and could easily be bent with the finger so it is probable that a very 
delicate determination of the action at the foot of the bending curve 
would show that most of this was due to bending at loads below the 
capacity of the recording device. 

Stress-strain curves for tension, compression, and the two small 
transverse specimens are in the files of the subcommittee. They 
resemble the curves shown in Fig. 11 so closely that it is not thought 
worth while to reproduce them, but the committee will gladly furnish 
copies to an interested worker. Table VI shows the values for relative 
modulus of elasticity at 25 per cent load for the 1.20 by 18-in. trans- 
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verse test, the 0. 5 by 5-in. transverse test, the 0. 505-in. tension test, 
and 1.20 by 4-in. compression test. 

The average modulus of elasticity for tension and transverse 
tests on the same size specimens (} in.) agree within 3 per cent. The 
average compression value is 87.5 per cent of the average transverse 
value of the same size. 


J 


plotted in Fig. 14, using the modulus of rupture of the 1.20 by 18-in. 
bar as the common comparison. An extended discussion is out of 
place here, but there are a great many interesting differences in the 
performance of the various irons in the several tests which are easily 


3 


explained by the difference in section and the structure of the specimen _ ; 
used. The correlation between compressive strength and Brinell _ 
hardness is remarkable—iron X (austenitic) exhibiting the only impor- i4 


tant difference. Iron D (2 per cent phosphorus) had a hard, unyield- _ 
ing structure for the working fibers of the 1.20-in. diameter bar, which _ he ome 


accounts for its low modulus of rupture in the standard bar. The 


small specimens were much softer (see hardness values in Table IV), 4 


hence gave better results, except in shear, while the compression test 


was not affected by this structure. Irons V and J, which were slightly — 


over the eutectoid, also show low results on the 1.20-in. modulus of 
rupture. 


The relation between Rockwell and Brinell hardnesses is found — 


(least squares) to be: 


+ 


As mentioned above, the scatter on the Rockwell readings is 


very annoying on the soft irons, but it seems only fair to include all — 


values, even very low ones, as was done in calculating the above 
equation. We believe our equation more useful for cast iron than 
Petrenko’s, although the two curves are quite close together for the 


stronger irons. (The difference is 1.5 points Rockwell at 200 Brinell ol ee 


hardness.) 
Only one comparison is given between analysis and other prop- 


erties though many could be profitably shown. Figure 15 shows the eo : 


stiffness at the quarter load points in the transverse test (1.20 by 
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content and with unusual structures or alloy elements noted on the 
graph. The modulus of rupture is also drawn in to indicate the 
general relationship between these two properties. Again the high- 
phosphorus iron D, the martensitic iron N, and the austenitic iron X 
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“3 Transverse Test on 1.20 by 18-in Bars, log scale 


Fic. 17.--Ratio of Resilience After 26 Loadings to 80 per cent to That at 80 per cent 
on the Original Unstressed Bars Plotted Against the Ratio of the Modulus of 
Elasticity at the Half Load to the Ultimate Modulus of Elasticity; also Ratio 
of True Resilience to Triangular Resilience of 1.20 by 18-in. Bars Tested 

Transversely Compared with Ratio of Modulus of Elasticity at 4 Load to 

Ultimate Modulus of Elasticity Obtained in Same Tests. 


aa furnish most of the misplaced values, though the calcium-treated 
iron Z is the outstanding exception in modulus of rupture. 

An interesting comparison of set with modulus of elasticity is 
shown in Fig. 16. Again irons X, N, D and Z stand out boldly, while 
iron Q, a sorbitic iron with a highly{curved load-deflection graph, 
shows low set at low load but high set at high load. 
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19.—Relation Between Tensile Impact and the Product of the Resilience by 
the Strength. 
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on Fic. 20.—Ratio Repeated Blow Impact Test to Transverse Resilience Times 
Endurance Limit (0.5 by 5-in. Bar). — 
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“ro. 21.—Energy of Pendulum Swing Through Impact Tests on 1.20-in Bars and Transverse Resilience o 
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Resilience, or work done in breaking the bar, was determined 
_ for each bar by planing out the area lying above the line connecting 
the zero point with the breaking point, and adding this excess to the 


area of the load-deflection triangle (2%?) This procedure gives 


an accurate determination of the major portion of the area and 
reduces the effect of the error in small planimeter work. The ratio of 


this total or “true resilience” to the “triangular resilience LEXI 


js a function of the curvature of the load-deflection curve and is 


therefore related to the change of modulus of elasticity. An interest- 
ing set-up of this relation is shown in the lower half of Fig. 17. The 
upper half of Fig. 17 shows the relation between the loss of resilience 
on repeated loading to the same ratio of the elastic moduli. 

Figure 18 shows the results from the small impact specimens 
plotted against the resilience of the 0.5 by 5-in. transverse bar. The 
resilience of the 8 by 10 mm. specimen is also drawn at the top of the 
figure. The smallest three specimens (0.39 by 0.39 in.) show practi- 
_ cally no selection in the ordinary range of foundry irons (W to J). 
_ They do detect remarkable irons like X, N, and Z (except the notched 
Izod, which would not even detect Z). All except the notched Izod 
show iron D to be the most brittle. The unnotched Izod (Enger) 
test using a fairly large specimen (0.5 by 0.75 in.) begins to show 
distinct signs of correlation with resilience—in fact, its correlation 
with the transverse test on the 8 by 10-mm. bar, which was also 
rectangular, is quite good. The two irons, N and X, which tend to 
tear slowly apart are misplaced largely because of their behavior in 
the transverse test, where they generally cracked without breaking. 
The curves were dealt with just as the normal cast irons. If it were 
possible to measure the actual resilience of these irons it would 
probably lie beyond that of iron Z. Iron X is erratic in these small 
specimens on account of its tendency to shrink—a perfectly sound 
specimen being excellent while a small specimen with a shrink in it 
would show mediocre results. 

The tensile impact is quite erratic. It appeared that, in general, 
the strong irons were above the median line and the weak irons were 
below it, therefore, Fig. 19 was drawn plotting the tensile impact 
against the product of resilience and strength. The correlation is 
not so poor as in Fig. 18, but is still not very striking. 

The Krupp-Stanton test plotted against the product of resilience 
and endurance limit (Fig. 20) is the best correlation obtained of 
several tried and seems to be the most logical assumption. (The 
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log scale for number of blows is simply for convenience.) This test 
is the only one except the notched Izod that does not show iron D as 
the most brittle iron. Unfortunately, no specimens of iron X were 
available. 

Figure 21 shows the relation for the 1.20-in. bars between the 
pendulum tests and the transverse resilience. The resilience of the 
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Fic. 23.—Relation Between Falling Hammer Tests and the Resilience After 
Repeated Loading Estimated to 100 per cent Loading from the Change in 
Resilience at 80 per cent Caused by 26 Loadings. 


two small transverse specimens is also plotted against the 1.20-in. 
bar. The tearing action of irons N and X, mentioned above, is 
probably the reason for their position in the pendulum tests. It 
should be noted that the resilience per cubic inch of the small speci- 
mens is distinctly above that of the 1.20-in. bars; that the energy 
used in the pendulum test is greater than that absorbed in the trans- 
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verse test; and that the 8-in. span Russell gives higher results than 
the 18-in. span, as would be expected from the known effect of span 
in increasing the ‘‘ultimate’”’ modulus of elasticity and decreasing the 
modulus of rupture. The Charpy and Russell machines agree 
remarkably well. 

The drop tests were first plotted against the resilience, but it 
was at once evident that the strong irons were above the median and 
the flexible irons were below, so the results were plotted against the 
product of resilience and modulus of rupture with fair correlation, as 
shown in Fig. 22. In considering the nature of this test it seemed 
probable that the height of drop was governed largely by the elastic 
deflection rather than by the total deflection since in every case the 
bar is struck a series of blows approaching the breaking point, and 
several of these must produce pronounced “‘set,”’ especially in the low 
strength, high deflection irons, such as iron X. The only approach 
that could be had was to correct the true total resilience by the same 
amount that the resilience changed on repeated loading to 80 per 
cent. This was accordingly done and the results plotted in Fig. 23. 
While no mathematical analysis was made of these two figures the 
results of Fig. 22 seem to be a little more consistent than those in 
Fig. 23, which leads us to believe that the real ultimate “set” is 
perhaps a closer function of the modulus of rupture than it is of the 
“set” at 80 per cent load. This is not unexpected for we have shown 
that both “set” and strength are generally related to the modulus 
of elasticity and, therefore, to each other. - 


ONCLUSIONS 


1. The very small specimens, such as are used for steel, are not 
reliable indices of the impact strength of cast iron. Enger’s modified 
Izod with a fairly large specimen is by far the best used, though there 
is no reason to believe the same size specimen would not give equally 
good, and perhaps better, results in a Charpy machine. 

2. The Krupp-Stanton test gave relatively enormous differences 
in results for irons closely approaching each other in all other proper- 
ties. It is difficult to see how this test means anything when applied 
to cast iron. 

3. All notched specimens were unsatisfactory. 

4. The tensile impact test does not seem to be a reliable index 
of impact value. 

5. When using specimens 1.20 in. in diameter, the large pendulum 
machines of the Russell and Charpy type give results which =. 
closely the resilience measured in the transverse test. 
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- 6. The drop tests seem to indicate the impact resistance left in 
the bar after previous loading to a point just below the breaking point. 
A drop test, therefore, considered in the light of the transverse resilience 
would appear to be a useful index of the relative amounts of plastic 
and elastic deflection. 

7. The bending curve of the transverse test, if the test is accu- 
rately carried out, is capable of giving most of the information needed 
about cast iron, and the Brinell hardness determined over the whole 
cross-section is the most valuable supplementary test. 

8. The drop-test machines differ greatly in their construction. 
They would probably become quite generally used if the machines 
were carefully standardized in all dimensions. The tests would then 
give valuable corroboration to the results of the transverse tests. 

The committee does not recommend at this time any move 
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COMMENTS BY DISCUSSERS 


The report on impact testing was sent out in preliminary form 
to those cooperating, and to a number of other interested metal- 
lurgists and engineers for comment. Since much of the discussion 
submitted was considered in the final revision of the report, and as 
most of it was in more or less informal communication to the chair- 
man of the subcommittee, it is thought best to present this body of 
discussion in the form of abstracts, giving only the salient features of 
each discussion and omitting, to a great extent, the discussion which 
had no bearing on impact properties or their relation to other tests. 

H. Jungbluth and P. A. Heller (Krupps, Essen, Germany) note 
that modulus of elasticity in tension and compression are given at 
the same proportion of the breaking strength. They consider that 
it is more useful to give them at the same stress and draw attention 
to the fact that, at the lower stresses the modulus changes very slowly 
with the compressive stress. They note the correspondence between 
the results of Meyersberg on the relation between “‘set”’ and the shape 
of the bending curve and those shown in the report. They consider 
the relation shown for Rockwell-Brinell hardness to be more suitable 
for cast iron than Petrenko’s equation. 


The great difficulty of finding a test for toughness of cast iron is __ 
shown by Fig. 18. The values for Charpy impact bear out the tests 


made in Germany. It is perhaps best to stick to the drop test. 


Of special interest to them is Fig. 17. The quotient no 


A 
more than a measure of the curvature of the bending curve. The 


modulus of elasticity as used considered total bending, not the elastic. 


The ratio of this modulus at half load to that at breaking is, of course, 5 oa 


another expression of the same thing. This property is better expres- 
sed by the exponent in the Meyersberg (modified Bach) formula. 
More interesting, however, is the upper portion of the figure where is 


expressed an extraordinarily important property of cast iron, which | 
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has been very difficult to determine. This proportion of resilience 
after repeated loading in one direction to the resilience of a “fresh” 
bar is a measure of the performance under repeated, but not reversed, 
loading and means that the one that loses the most resilience is the 
poorest in such service. 

They believe that this effort of the A.S.T.M. brings a new view- 
point and are convinced that the work of the committee furnishes a 
worthwhile insight into the properties of czst iron. 

I. Sugimura (Tokyo, Japan) writes that too much stress was 
laid on the transverse test and that most of the irregularities in tests 
of cast iron are due to this test. He discusses the derivation of the 
bending formulas and shows that they are liable to gross errors when 
applied to cast iron. He believes the results would have been worth 
more if they had been compared to tensile properties. 

J. E. Hurst (Chesterfield, England) writes that he has long held 
the view that the resilience is the most satisfactory expression of the 
toughness of cast iron. For an impact test it is only necessary to 
agree on a test easily made even though the values are empirical. 

A. leThomas (Paris, France) notes that the modulus of elasticity 
has long been recognized by the French as a useful figure in cast iron 
testing. He objects to expressing breaking load of the transverse test 
as modulus of rupture as it is only a comparative figure. 

J. B. Kommers (University of Wisconsin) points out the follow- 
ing useful average ratios between fatigue and six other properties: 


Modulus Modulus ; 
h Number | Energy 


Average ratio of endurance limit 
to 


0.50 0.23 0.80 
74 8.1 12.7 
26 25 35 


“The table shows that the compressive strength, modulus of rupture, 
shear strength and Brinell hardness are fair measures of the endurance limit, 
but they are not as reliable and consistent as the tensile strength.” 


H. W. Gillett (Columbus, Ohio) comments on the Krupp-Stanton 
test as follows: 


“Since individual values vary so widely, plotting them against other 
properties can hardly be expected to plot smoothly. It is doubtful as to whether 
the test is of value, at a single height of fall, since for weak irons, the test 
approaches a single blow impact test and for strong irons, an endurance test. 
If one varied the height of fall and compared the height required to break in 
say 10,000 blows, the test would probably give a sounder differentiation, though 
this would, of course, be too time-consuming." f 
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J. G. Pearce (Birmingham, England) writes as follows: 


“The principal aim of the work appears to be to determine a suitable 
impact test. In this connection, if it is a necessary condition that the impact 
test should correlate with an existing mechanical test before confidence can be 
placed in it, it may be argued that the impact test is not necessary. If two 
tests correlate satisfactorily, one can be discarded. On the other hand, for 
' tests which do not correlate, a good deal of trial and experience is necessary to 
establish a satisfactory empirical test. Impact tests range from the single 
blow of the Izod or Charpy type to the fatigue test of the Wohler type. The 


; early experience of the British Cast Iron Research Association with a single- 
) blow test suggested that it was scarcely suitable for cast iron, especially when 
- used on small bars. The energy absorbed is small and the results erratic and 
1 as a consequence this type of test was abandoned. Table III of the report shows 
. that the range covered by the Izod and Charpy tests is very narrow, whether 

the bar is notched or unnotched. The fatigue test is unsuitable as a routine 

test and consequently we adopted the repeated-blow impact test. A relation- 
d ship between the energy of the blow and the number of blows to fracture (not 
e necessarily the same for different irons) has been shown.' It should be under- 
0 stood that this test is used wholly as an empirical test and no attempt is made 

to relate it to other tests. The results obtained cannot be used in design and 

it is emphatically not suitable as an acceptance test. Attempts to improve 
y cast iron can scarcely do more than double or treble the tensile strength of 
n average material. The range offered by the repeated impact test, however, is 
st much wider. In a recent case, for example, of two irons of somewhat similar 

composition differing mainly in graphite size and distribution, the tensile 
7 strengths were, respectively, 30,400 and 64,300 Ib. persq.in. The corresponding 


transverse moduli on the 1.2-in. bar were 57,500 and 112,000 lb. per sq. in. 
The repeated impact test, however, gave 253 and 2886 blows to fracture, 
sg respectively. The test is used to discriminate between one iron and another on 
: the principle that everything done to improve a cast iron with respect to reduc- 
y tion of total carbon, graphite size, phosphorus, alloy additions, etc., will improve 
— the repeated impact test and figures up to over 100,000 blows have been obtained 
on austenitic irons, and five-figure results are not uncommon on special irons. 
A cylinder-type iron withstands about 800 blows and a modern high-quality 
iron 2000 to 3000. The best iron in the series now under consideration gives 
nose about 20,000. Table III of the report shows clearly the improvement effected 
by low carbon and small graphite, etc. On the whole, the test appears to have 


“ graded the series very satisfactorily, in integrating all the factors improving the 
, fragility, subject to the reservation, of course, that they were not necessarily 
intended to be cast or used in the section employed and that a good deal of 
on metal was removed in machining. 
“With respect to the so-called ‘wildness’ of the results, it should be remem- 
her bered that erratic variations are also experienced in the case of steel subjected 
her to impact and that Charpy and Cornu-Thenard* demonstrated quite clearly 
est that if proper precautions are taken to secure uniform and homogeneous material, __ 
the impact test gives results more regular even than the ordinary static tests. 


1 J. G. Pearce, “The Correlation of Mechanical Tests for Cast Iron,” Transactions, Am. Foundry- 
men's Assn., Vol. 38, p. 673 (1930). 

2 G, Charpy and A, Cornu-Thenard, “‘ New Experiments on Shock Tests and on the Determination _ 
of Resilience,” Journal, Iron and Steel Inst., Vol. 96, No. 2, p. 61 (1917). 
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There is, therefore, a high degree of probability that the variations disclosed 
by the impact test arise from the material itself and that to seek a test which 
obscures these variations may be to defeat the very object which we have in 
view. It is necessary, of course, to discriminate between the intrinsic impact 
properties of the metal itself and weakness due to unsoundness, internal stress, 
etc., which may arise from the founding operation. Also it is not suggested 
that the variations between one test bar and another on this test necessarily 
have practical importance in the present state of the art. 

“The impact test is usually applied in the case of steels to detect an 
abnormal or brittle condition, usually arising from defective heat treatment. 
It is assumed that an impact test for cast iron is desired for the purpose of 
determining its resistance to shock in a normal condition. In the writer’s 
opinion it is at present essentially a test for works and laboratory use rather 
than for specifications and acceptance tests and hence would not make any 
recommendation for a test for general use.” 


Mr. John Shaw (Southsea, England) makes the following 
comments: 


“T am particularly interested in the subject of impact testing for cast 
iron because of a number of failures in actual work where an iron that had good 
transverse and tensile strength, together with a perfect pearlitic structure, 
failed badly under impact. The work which Mr. MacKenzie and his committee 
have done, while of great importance and embodying much useful information, 
throws little light on this side of the problem. If you abstract all of the plain 
cupola irons from Tables II, III and IV of the report and they form half, and 
arrange them in order of their transverse strength, as shown in Table VIII, 
they will illustrate the points I wish to discuss: 

“An examination of this table reveals that about two-thirds of the com- 
positions are such that no one would use them for highest strength castings 
averaging in thickness 1.2 in. or over. Irons W and C fall below the lowest 
allowable tensile strength in the Society’s Specification A 48 — 32 T, while iron 
D for a well-known reason (high phosphorus) fails in transverse strength. 
An approximate analysis used on this side (England) for iron of this class would 
be total carbon 3.2 per cent, silicon 1.5 per cent. One can only think that 
quite a number of these irons were used for such castings as motor cylinders, 
etc., or that production in the machine shop was of far more importance than 
strength or resistance to wear. The great variation in the composition of the 
iron does, however, throw some light on several factors. Irons W and C with 
a combined carbon content of 0.80 and 0.86 per cent must have an almost 
entirely pearlitic structure, yet both fail in the tensile strength requirement, 
thus showing the dominant weakening power of graphite. Iron D was well 
worth including if only to show how futile it is to make the tension test the 
deciding factor in any national specifications. An inspecting engineer coming 
into a strange foundry and receiving castings from iron D would pass them on 
the tension test, yet the same iron would fail badly on either transverse or 
impact results. There is no doubt that the ease with which the tension test 
requirement can be met has greatly influenced some foundrymen in its favor. 

“Table VIII shows how impossible it is to fix a given constant that will 
convert the result of one test into terms of either of the other two. The varia- 
tion on the ratio between one and another on the results shown are 39.3, 30 
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On Impact TESTING 


and 55 per cent, as given in the last three columns. It is true that at a foundry 
under close control as regards both practice and materials an approximate 
constant can be obtained while these conditions remain. 

“Tt is also apparent that, due to the ‘damping’ effect and also probably 
the sinking of the test bar into the steel supports after each blow, the softer the 
iron, the nearer does the ratio between the transverse and impact approach each 
other (see the last two columns of Table VIII). 


TABLE VIII.—Properties oF VARIOUS IRONS. 


Chemical Composition, AS.T.M. 
per cent ifications 2 
Re 48-32T | = 3 3 
12 
= 
B= = 
a =X x ac 3 3 
Iron V...... 50} 1.00} 2.20] 0.04] 92.0] 47.23] 60 40 | 13.2] 1.95] 7.0 | 3.58 
Iron T...... 3.49] 1.33] 0.53] 0.33] 75.21 34.95] 50 35 | 12.6] 2.15] 6.0 | 2.77 
Iron E.. 3.12] 0.68] 2.18] 0.63] 73.2] 32.50] 40 30 | 11.2} 225] 6.5 | 2.90 
Iron A...... 3.49 | 0.77] 1.68] 0.74] 65.1] 20.47] 35 30 | 105] 2.21] 6.2 | 2.80 
ron H...... 3 0.64 | 2.50] 0.43] 63.9| 31.50] 35 30 9.2| 2.02] 6.83 | 3.42 
ron B...... 0.84] 1.67] 0.68] 62.2] 28.50] 35 25 9.2] 2.19] 6.76] 3.4 
Iron O...... 3.43 | 0.68] 2.35] 0.20] 58.7] 25.02] 30 25 9.5} 2.34] 6.20] 3.1 
Iron I...... 3.41] 0.56) 2.44] 0.63] 48.8] 2000| 25 20 70] 2.44] 6.9 | 2.86 
Iron F....... 3.61} 0.68 | 2.06] 0.75 | 49.2] 22.42| 25 20 7.5| 2.20] 6.6 | 3.00 
Iron W...... 3.79 | 0.80 | 1.47] 0.12 | 47.0} 18.27] 20 | Fail 8.2| 2.57] 5.73 | 2.23 
3.95 | 0.86] 1.90] 0.07] 37.7] 18.32} 20 | Fail 2.05| 5.4 | 2.62 
ron D...... 3.25 | 0.59] 2.08] 14.99] 33.3 | 21.28] Fail 20 4.3] 1.56] 7.7 | 5.00 
Variation, per cent.............| 39.3 | 30.0 | 55.0 
TABLE [X.—PROPERTIES OF SOME [RON Bars. 
All bars tested at 0.564-in. Diameter. 
Chemical Analysis, cent Tensile St Ib. . in. 
ysis, per rength, Ib. per sq 
Total | .....- Man- Phos- : Chro- | Diam- | Diam- 
| Carbon | Silicon | ganese | Sulfur | phorus | Nickel | mium eter | eter 
Bar Bar 

Edge | Center 

3.35 | 2.10] 0.72] 0.09] 0.72] .... 32 700 | 18 800 | 22 800 | 13 900 

3.20] 1.21] 0.91] 0.10] 0.51 ie 36 100 | 25 500 | 28 900 | 23 500 

3.16] 2.01] 0.94] 0.09] 0.47] 0.95 35 600 | 29 100 | 29 300 | 24 900 

3.22{ 0.98 | 0.87] 0.12] 0.56] 1.64] .... |49500 | 35400 |36 500 | 33 200 

3.32 | 1.26] 0.75] 0.12] 3.9 | 1.08] 0.32 | 41700 | 29600 | 32 700 | 27 100 


“This brings us to the actual method of impact testing. If we are to accept 
as a dictum (/) that the size of the test bar must bear some near relation to the 
average thickness of the casting it represents, and (2) that to take the inner 
core of a test specimen to test is no correct test of the full section, then the 
ordinary Izod, Charpy or Krupp-Stanton repeated impact tests are ruled out 
at once as being suitable for testing cast iron. Even the repeated increasing 
drop test as used by MacKenzie has only a limited 
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“Let us deal with the second point first. It has usually been taken for 
granted that to turn a small test specimen from the center of a larger diameter 
bar was a true criterion of the strength of the large bar (see tables given in 
the Symposium on Cast Iron in the section on Effect of Section Size'). A 
glance at Table IX will show how absurd this is. 

“Tf you take C-6, a bar 0.564 in. taken from the edge of the 5}-in. diameter 
bar registers 22,800 Ib. per sq. in., while the one taken from the center of the 
same 5}-in. bar breaks at 13,900 Ib. per sq. in., a difference of about 40 per 
cent in favor of the outer section. When it is remembered that the area of 
this outer section is at least four times the area of the inner core, it is seen how 
untrue is the figure of 13,900 lb. per sq. in. as representing the strength of the 
whole bar. While it may be taken for granted that of two bars, each cast of 
the best composition suitable for their respective diameters, the larger size 
diameter bar will be the weaker because of the softer inner core. But the 
difference will not be anything the amount by test. 


This point has been stressed because the designer, when required to reduce his 
scantlings as much as possible, is confronted with this supposed great drop 
in strength with increased thickness, and turns to some other material without 
any necessity. 

“Coming to the first point, it is generally admitted that any test bar for 
cast iron to be at all representative should be cast in a section as near as practical 
to the casting represented. This has been recognized in Specifications A 48 - 
32 T for Gray-Iron Castings* and you will find it equally necessary to conform 
to this rule in any form of impact test adopted. The writer has used the 
American Cast Iron Pipe Co. test for years but found the results of little guid- 
ance unless the structure of the bar was in line with that of the casting. For 
instance: with iron of total carbon 3.2 per cent, silicon 0.75 per cent, the 1}-in. 
square bars cast from the ladle would be badly mottled or white and generally 
broke with the first drop of 6 in., while the bars machined 1 }-in. square from the 
2}-in. down runner of the casting from the same metal would register about 
20 or 27 drops of } in. increase each blow. How this question is to be met 


Proceedings, Am. Soc. Testing Mats., Vol. 33, Part II, p. 190. 
* Proceedings, Am. Soc. Testing Mats., Vol 32, Part I, p. 625 (1932); also 1932 Book of 
A.S.T.M. Tentative Standards, p. 179. 
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rests with the committee. The following suggestions made with some dif- 
fidence is the line I should take: 

“Tf the American Cast Iron Pipe Co. type of drop test is decided upon and 
for the present the same size bars adopted as in Specifications A 48 - 32 T, 
but square instead of round (Fig. 24), then by increasing the size of the bottom 
heavy anvil so as to take three sets of hardened steel centers at different widths 
so as to take the different length and size of bars the outer steel centers, C, 
would be } in. higher than the middle ones, B, while the centers A would be a 
further } in. lower. The dimensions A, B, and C, would need to be calculated 
to give a relative figure for each size of bar. 

“In a German roll foundry, a large Charpy type machine is used which 
takes bars 2} in. in diameter. This could be modified to take different size 
bars at variable spans so the test would yield comparative results for ‘on size 
of bar.” 


Respectfully submitted on behalf of the subcommittee, 


J. T. MACKENZIE, 
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APPENDIX 
_ MICROSTRUCTURE OF IRONS IN MEPACT INVESTIGATION 
By R. M. ALLEN! 


og his report outlines the results of microscopical examination made of the 
various irons studied for impact and other physical data. 

One section, transverse to the test bar, was polished, etched and studied 
as to the nature and amount of graphite, nature of the pearlite (or other matrix), 
amount of free ferrite (or cementite) and amount of steadite. On account of 
the number of irons (25 in all) it was not deemed advisable to make a complete 
set of micrographs showing all the characteristics of the microstructure, but 
only a sufficient number to properly illustrate the series when supplemented by 


As the variation in the form and amount of graphite is the largest single 
factor, out of the 25 samples, 9 were chosen as representative of the entire lot 
and the nature of the graphite of the balance can be readily comprehended by 
reference to one of the 9 selected as representing the types of graphite structure. 
As a matter of fact, in many cases, entirely different graphite pictures could be 
obtained by a change of position on the section, especially as regards the distance 
from the center, although in others the structure is fairly uniform throughout. 
In order that the micrographs might be fairly representative as regards each 
other, a uniform distance of approximately } in. from the outer edge was set 
for the area to be photographed. Likewise, in comparing the other samples 
not photographed with those types shown in the photomicrographs, it will be 
understood that similarly located areas are implied. Where much variation 
occurs from the area photographed, such wall be noted in describing the indi- 
vidual irons. A uniform magnification of 100 diameters was employed for 
photographing the graphite. wu 

The irons used as types for graphite structure are as follows: __ us 


Iron IRON 


Pearlite and Matrix: 

Because of the size of the test bars, there is by no means the extreme 
variation in the nature of the pearlite that would result if the same irons were 
cast in very heavy sections, that is, the spread of difference would be much more 
noticeable in the latter case and it would be easier to differentiate between 
certain irons; nevertheless, the difference between irons is still sufficient so that 
by careful study they can be graded in a complete series of from 1 to 25 as to 
the particular characteristic under consideration, in its relation to impact 
strength. 

} Consulting Metallurgist, Bloomfield, N. J. 
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There are two microscopically visible conditions, as regard the nature of 
the pearlite, that can be taken into account. These are the fineness of the 
laminations (number of cementite plates per unit measurement) and the size 
of the pearlitic (or alpha iron) grains. The former, often, but not always, 
bears some relation to the amount of combined carbon but, other things being 
equal, the finer the lamination the higher the physical characteristics of the iron. 

The pearlitic grain size corresponds identically with grain size in steel; 
consequently, it will be evident that in this case also, other things being equal, 
the finer the grain size the higher the physical characteristics of the iron. As 
far as the nature of the pearlite is concerned we can therefore have four limiting 
conditions, as follows, each of which will be related in some degree to the ulti- 
mate nature of the iron: (1) Fine pearlite, fine grain; (2) fine pearlite, coarse 
grain; (3) coarse pearlite, fine grain; (4) coarse pearlite, coarse grain. The 
variation between the coarsest and finest pearlite laminations found in any of 
the irons ranges from about 1} to } micra spacing, a considerably more limited 
range than would be found in castings made from the same irons. It should 
be understood that there is a considerable variation in the pearlite in various 
areas of the same specimen, so that a general average must be ascertained by 
careful examination of the entire surface. 

Table VII of the report,' the purpose of which, in relation to the impact 
values of the various irons, will be evident later, lists 23 of the irons giving the 
order of occurrence of each with respect to: 

1. The graphite (by appearance), = = 

2. Amount of steadite present, $= 


4. Grain size of the pearlite, and — Yige Ty 
5. The amount of ferrite. errs! 


The position of each with respect to the others was determined solely by visual 
examination (the personal equation naturally being a factor), the basis of 
judgment being the probable effect the characteristics under observation would 
have on the impact strength when compared with those above or below. The 
arrangement is such that No. 1 represents the poorest and No. 23 the best in 
order of occurrence. 

It is not at all difficult to determine several of those at the ends of the 
series, but the problem of properly allocating those in the center is more dif- 
ficult. As the arrangement of the series with respect to the amount of steadite 
present showed almost perfect accord (only about 4 samples being out of place) 
with the samples when listed as per the chemical analysis for phosphorus con- 
tent, the latter was finally used instead, so that this column could also be 
headed, “‘ Phosphorus Content,” 


Description of Microstructure of the Irons: 

As the condition of the pearlite, free ferrite and steadite with respect to the 
irons as a whole is shown by Table VII of the report,' these will only be commented 
on in special cases. 

Iron A.—Graphite, considerable in amount but not in large flakes, mostly 
short and stubby; dispersion quite uniform, similar to iron B (Fig. 1), but if 
anything, more stubby. 

Iron B.—Graphite, considerable in amount, flakes fairly short, but fre- 
quently with longer and thinner ones interspersed. Dispersion fairly uniform. 
Average condition shown in Fig. 1. 
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Iron C.—Graphite very excessive with fairly uniform dispersion. Some 
flakes very long. Average condition shown in Fig. 2. 

Iron D.—Graphite of two varieties, large coarse masses, apparently repre- 
senting several flakes which have coalesced, and fine flakes, not abundant or 
excessively long. Dispersion otherwise fairly uniform. Figure 3 shows average 
condition. This iron shows the maximum amount of steadite, an obviously 
undesirable condition as regards impact strength. Figure 3, although unetched, 
shows evidence of the phosphorus segregation (steadite) around the dendrites, 
but the general appearance of this constituent is better shown in Fig. 10 at 200 
diameters (etched). 

Iron E.—This iron has fine graphite on the outside of the section, much 
coarser in the center, while in the intermediate zone the flakes are short and 
relatively fine. In the area } in. from the outer edge they are similar to those 
shown in Fig. 6. 

Iron F.—Graphite is extremely variable, even in the intermediate zone, 
ranging from coarse to extremely fine. The dispersion is variable, areas of 
both coarse and fine being segregated in spots. Figure 4 shows the typical 
appearance of this sample, the photograph being taken on a border line between 
coarse and fine areas, so that both are evident. 

Iron G.—Graphite in occasional clusters of heavy radiated flakes, inter- 
spersed in areas of fine flakes. Mostly like iron F (Fig. 4). Dispersion quite 
mixed throughout entire area of test bar. 

Iron H.—Graphite abundant but very finely divided. Not much evidence 
of primary flakes, but much secondary. Fairly uniform dispersion. -Figure 5 
shows typical appearance. 

Iron I.—Some coarse graphite, almost nodular, interspersed with flakes 
extremely fine and attenuated. Flakes considerably coarser at center of test 
bar. In general as per Fig. 7, iron K. As this iron is among those with coarse 
pearlite and also had the most free ferrite of any of the irons, Fig. 11 (x 2000) 
was taken to illustrate this iron for purposes of comparison of these features 
with those near the other end of the list. 

Iron J.—Uniformly fine primary graphite, moderate in amount, with 
secondary flakes of extreme fineness. Dispersion of coarse and fine flakes 
uniform. Appearance shown in Fig. 6. 

The pearlite in both lamination fineness and grain size, also the absence of 
free ferrite and steadite, put this sample among the best of the lot. Figure 12 
( X 2000) gives a good idea of the appearance of this iron at high magnification. 

Iron K.—Some large scattered graphite masses, but mostly in extremely 
thin elongated flakes, very evenly dispersed. Figure 7 shows the typical 
appearance. 

Iron L.—Graphite mostly in fine attenuated flakes with occasionally larger, 
short stubby masses, quite similar to iron K (Fig. 7). Dispersion uniform. 

Iron M.—Graphite in general similar to iron K (Fig. 7) except for a small 
area in the center of the bar where coarser flakes predominate. 

Iron N.—Graphite flakes rather sparse, short, stubby and in general well 
isolated, some fine secondary groups. This iron was uniformly martensitic 
from the center to outside of bar, as regards the dendritic axes, with the matrix 
surrounding the dendrites (the last metal to solidify) still in the austenitic 
state. Within the austenite is considerable eutectic similar in appearance to 
steadite, but evidently a copper alloy, probably not in a final state of 
equilibrium. Figure 13 (Xx 100) shows the low-power appearance of this 
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iron. The graphite is easily recognized, although the iron was etched. 
The dark areas are martensitic, while the white areas show the austenite, within 
which can be seen the phosphorus containing areas. Figure 14 (x 750) shows 
the martensite in more detail. 

Iron O.—Graphite of two types, coarse stubby flakes with thin attenuated 
flakes interspersed, mostly like iron K (Fig. 7). The dispersion is fairly uniform, 
with larger flakes occupying a small area in the center of the bar. 

Iron P.—Not submitted for examination. 

Iron Q.—Graphite mostly in extremely short and delicate flakes, well 
separated and not numerous. Dispersion uniform and general appearance as 
shown in Fig. 8. This iron showed considerable steadite and also quite a little 
free ferrite. The pearlite also was quite variable, ranging from fairly coarse 
to areas entirely sorbitic. Figure 15 (x 2000) shows in one field coarse 
pearlite and sorbite, free ferrite, and steadite. From the extremely broken up 
condition of the matrix, it is apparent that this iron is properly ranked as of 
finest pearlitic grain size. 

Iron R.—At the surface of the bar the graphite is very fine, gradually 
increasing in size toward the center. The flakes are of two kinds—large, stubby, 
and secondary thin, delicate flakes, mostly like iron K (Fig. 7) but more noticea- 
bly patterned around the dendrites. 

Iron S.—Graphite in somewhat segregated areas of coarse stubby flakes 
and extremely fine secondary flakes, the latter largely in forced arrangement 
around the dendrites. Except for reduced quantity and more evident dendritic 
positioning, similar to iron F (Fig. 4). 

Iron T.—Graphite quite fine at surface but increasingly coarse toward 
center. Flakes mostly of the thin, stubby variety, appearing in the intermediate 
zone similar to iron Q (Fig. 8). 


Iron U.—Graphite abundant, the flakes long, thick and sinuous, similar sak 


in appearance to iron C (Fig. 2}. Dispersion fairly uniform throughout the 
bar. 

Iron V.—Graphite scarce, in very fine flakes and extremely subdivided 
secondary graphite, but practically all of it forced into positions surrounding 


the dendrites. The dispersion is uniform throughout the bar, the appearance 


in almost any area being as shown in Fig. 9.. This arrangement of graphite is _ 
not conducive to maximum physical values, especially resistance to impact. 


Iron W.—Graphite abundant, occurring in two forms, stubby and nodular _ iP ee 
masses, and very fine attenuated flakes, similar in general to iron K (Fig. 7) __ 
except for increased quantity. .Dispersion fairly uniform, flakes somewhat _ 


coarser in center of bar. 


Iron X.—Graphite flakes vaty much in size from occasional rather coarse _ ¥ 
to many that are extremely fine; increasingly coarser from outside to center of 


bar. In general, corresponding in appeafance to iron H (Fig. 5). 
The matrix of this iron was entirely austenitic with an interstitial eutectic — 
(copper controlled), formed as the final solidifying material. 


Iron Y.—Graphite uniformly fine,and very little flakiness, with no cluster- _ rd 


ing. Dispersion uniform. In general Similar to iron J (Fig. 6). Pearlite very ‘ 
finely laminated, merging into sorbite. . Steadite in small patches common. 


Iron Z.—Graphite flakes fairly long, but extremely thin and uniformly tits ‘ 


dispersed. Similar to iron Q (Fig. 8). A pearlitic iron, the pearlite quite 
variable, from medium coarse to almost sorbitic, occasional evidence of ferrite; 
steadite almost nil. 
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-Iron F, Graphite (X 100). 
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Fic. 3.—Iron D, Graphite (X 100). 
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Fic. 6.—Tron Granhite ( 


Fic. 5.—Iron H. Graphite (* 100). 
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Considerable Ferrite ( 2000). 
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Fic. 14.—Iron N, Structure of Martensitic Matrix 


Fic. 13.—Iron N, Showing Graphite, Martensitic 
Controlled Eutectic ( 100). 


Matrix With Interstitial Austenite and Phosphorus 
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Ferrite and Steadite in One Field ( 2000). 
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REPORT OF COMMITTEE 


ON 


Lae 


HEAT TREATMENT OF IRON AND STEEL er 


a 


During the past year the work of Committee A-4 on Heat Treat- 
ment of Iron and Steel has been transacted by correspondence and 
no meetings have been held. 

The attention of the committee has been devoted solely to the 
proposed tevisions of the terms “heat treatment,” ‘‘annealing,”’ 
“normalizing” and “tempering,” appearing in the Standard Defi- 
nitions of Terms Relating to Heat Treatment Operations (Especially 
as Related to Ferrous Alloys) (A 119-30)! and to a definition for 
the term ‘‘nitriding,” which were recommended for publication as 
tentative revisions last year. The revised definitions are as follows: 

Heat Treatment.—An operation or combination of operations involving 


the heating and cooling of a metal or an alloy in the solid state for the purpose 
of obtaining certain desirable conditions or properties. 


Note.—Heating and cooling for the sole purpose of mechanical working are 
excluded from the meaning of this definition. 


& 


Annealing.—The operation of heating and cooling a material in the solid 
state—usually implies a relatively slow cooling. 


Note.—Annealing is a comprehensive term. The purpose of such a heat 
treatment may be: 

(a) To remove stresses 

_ (b) To induce softness 

(c) To alter ductility, toughness, electrical, magnetic or other physical 
properties 

(d) To refine the crystalline structure 

(e) To remove gases 

In annealing, the temperature of the operation and the rate of cooling depend 
upon the material being heat treated and the purpose of the treatment. 


Normalizing.—Heating iron-base alloys to approximately 100 F. above 
the critical temperature range followed by cooling to below that range in still 
air at ordinary temperature. 


1930 Book of A.S.T.M. Standards, Part 
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ON Heat TREATMENT OF IRON AND STEEL 


2 
Nore.—} ormalizing is rarely practiced with hypereutectoid steels because of at 
the coarsening of the grain and the tendency to crystallize cementite at grain bound- 


aries or in needles. However, it may sometimes be necessary to normalize these 


steels by heating them above the Aco» line of the iron-carbon diagram as shown in — \ 


Fig. 2. 


Tempering (also termed Drawing).—Reheating iron-base alloys after harden- 
ing to some temperature below the critical temperature range followed by any 
desired rate of cooling. 


Nitriding.—Adding nitrogen to iron-base alloys by heating the metal in 


contact with ammonia gas or other suitable nitrogenous material. 


Note.—Nitriding is conducted at a temperature below the iron-carbon critical _ 
temperature range and produces surface hardening of the metal without quenching. | 


These revisions have been approved by the Joint Committee on cs 


Definitions of Terms Relating to Heat Treatment consisting of three 
representatives of the American Society for Steel Treating, three 
representatives of the Society of Automotive Engineers and three 
representatives of the American Society for Testing Materials. The 
committee recommends that the revised definitions of the above 
terms be advanced to standard. This recommendation has been 


submitted to letter ballot of the committee which consists of 41 


members; 37 members returned their ballots all of whom have voted 
affirmatively. 


This report has been submitted to letter ballot of the committee 
which consists of 41 members; 37 members returned their ballots 


all of whom have voted affirmatively. Pepseaie 
submitted on behalf of the committee, 


J. H. Hatt, 
Td Vice-Chairman and Secretary. 


The tentative revisions of the terms heat treatmen , annealing, normalizing . 


and tempering appearing in the Standard Definitions of Terms Relating to 
Heat Treatment Operations (Especially as Related to Ferrous Alloys) and a 


subsequently adopted as standard by letter ballot of the Society on September — 
1, 1933. The definitions in their revised form appear in the 1933 Book of 


A. S.T.M. Standards, Part I, + age 4 425. 
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REPORT OF COMMITTEE AS 


CORROSION OF IRON AND STEEL 


- Committee A-5 on Corrosion of Iron and Steel held two meet- 
ings during the past year. All of its work has shown substantial 
progress. 


RECOMMENDATIONS AFFECTING STANDARDS 


I. Proposed Revision of Standard.—The committee recommends 
that the Standard Methods of Determining Weight of Coating on 
Zinc-Coated Articles (A 90-30)! be revised as proposed by Sub- 
committee VII and continued as standard. The methods in their 
revised form are appended hereto. The committee accordingly asks 
for the necessary nine-tenths vote at the annual meeting in order that 
the revision in this standard may be submitted to letter ballot of 
the Society. 

II. Advancement of Tentative Standards to Standard.—The com- 
mittee recommends that the following four tentative specifications, 
proposed last year as tentative revisions of the corresponding existing 
standard specifications, be advanced to standard to supersede the 
present standards: 


Tentative Specifications for Zinc-Coated (Galvanize::) Iron or Steel Telephone 
and Telegraph Line Wire (A 111 — 32 T)* without revision; 

Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel Tie Wires 
(A 112 — 32 T),? without revision; 

Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel Wire 
Strand (Cable) (A 122 - 32 T),? without revision 

Tentative Specifications for Zinc-Coated Iron or Stee. Chain-Link Fence Fabric 
Galvanized After Weaving (A 117-32 T),? revised by the addition of 

he the following Note affer Section 10 of the specifications: 


- _Nore.—Adherence of Coating—No bend or mandrel test is specified for 
adherence of the zinc coating on chain-link fence fabric, galvanized after weav- 
ing, in the interest of facilitating the manufacture of fabric carrying an ade- 
quately heavy coating. The service to which this fabric is put does not require 
bending it to a degree which justifies the use of a bend or mandrel test to evaluate 
serviceability of the product. 

4 1930 Book of A.S.T.M. Standards, Part 1, p. 385. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 589, 595, 609 603 (1932); also 1932 
Book of A.S.T.M. Tentative Standards, pp. 136, 142, 156, 150. lls ti 
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ACTIVITIES OF SUBCOMMITTEES 


Subcommittee III on Inspection of the Annapolis Tests (J. H. 
Gibboney, chairman).—The sheets in this test! were inspected by 
representatives of the committee on October 31, 1932, and April 3, 
1933. Five new failures, sheets D 8, 9 and 14 (No. 22 gage low- 
copper pure iron, Series A) and sheets X 6 and 8 (No. 22 gage low- 
copper pure iron, Series B, manufactured by the Inland Steel Co.) 
were found at the October, 1932, inspection. Seven new failures, 
sheets A 2 and 3 (No. 22 gage bessemer steel, Series A), sheets C 1 
and 2 (No. 22 gage copper-bearing pure iron, Series A), sheet U 1 
(No. 22 gage copper-bearing pure iron, Series B, manufactured by 
the Allegheny Steel Co.), and sheets X 2 and 3 (No. 22 gage low- 
copper pure iron, Series B, manufactured by the Inland Steel Co.), 
were found at the April, 1933, inspection. All failures were due to 
perforation and fringing along the bottom of the sheets. 

Subcommittee V on Total Immersion Tests (F. B. Olcott, chair- 
man).—The report of this subcommittee appended hereto shows 
progressive information on the sea water immersion tests on copper- 
bearing and non-copper-bearing metals at Key West, Fla., and 
Portsmouth, N. H., and on riveted ship plates and tubing at Ports- 
mouth, N. H., and Port Arthur, Tex. While important develop- 
ments are taking place the tests are not sufficiently advanced to 
warrant conclusions. 

Subcommittee VI on Specifications for Metallic-Coated Products 
(F. F. Farnsworth, chairman)—-Subcommittee VI in its report 
appended hereto, and as mentioned earlier in this report, is recom- 
mending that the tentative revision of four standard specifications 
for galvanized wire and wire products, proposed last year in the form 
of separate tentative specifications, be advanced to standard to 
supersede the present standard specifications. The revised specifi- 
cations have been favorably received by all interested groups and 
when adopted will be submitted to the American Standards Associa- 
tion for consideration as American Standards. Comments from 
many sources have been received that the present grades of farm- 
fence and barb wire are not satisfactory and these specifications will 
receive careful study during the year. 

Subcommittee VIT on Methods of Testing (E. S. Taylerson, chair- 
man).—This subcommittee is reporting with unanimous approval a 
revision of the Standard Methods of Determining Weight of Coat- 
ing on Zinc-Coated Articles (A 90-30). The methods in their 

' For detailed tabulation of failures in the Annapolis tests up to 1930 see Report of Committee 


A-5, Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 221 (1930). For additional failures reported 
n 1931 and 1932 see Proceedings, Vol. 31, Part I, p. 171 (1931); Vol. 32, Part I, p. 100 (1932), 
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revised form as appended hereto! are recommended for immediate 
adoption as standard to supersede the present standard methods. 
The revision has been under consideration for several years, does 
not involve controversial matter and is based on present standard 
practice. The research group has under consideration further experi- 
mental results from one of the ‘cooperating laboratories on the 
subject of industrial atmospheric tests. The Preece test group has 
developed additional information which will be considered in possible 
revision and interpretation of this test during the coming year. 

Subcommittee VIII on Field Tests of Metallic Coatings (R. F. 
Passano, chairman).—This subcommittee has continued its investiga- 
tions on galvanized sheets, and presents in its report appended hereto 
extensive tabulations and graphs confirming previous findings, namely, 
that the relative resistance of zinc and iron to corrosion changes 
with location, and that at the two locations where the coatings have 
failed the durability of the zinc coating is substantially proportional 
to the weight of the coating. The results of inspections on specimens 
of coated hardware, structural shapes, tubular goods, etc., made 
at the five test locations at intervals during the past two years are 
given in a series of tables. The discussion of the various factors 
bearing on these tests and the statement summarizing the facts 
developed as the result of four years’ exposure should have careful 
consideration before the information is used to select coatings for 
resistance to outdoor corrosion. ‘The results of inspections at the 
end of the first year on electroplated coatings furnished with nickel 
and chromium are summarized, and tentative conclusions are given 
concerning factors bearing on the protective value of such coatings. 
The subcommittee contemplates starting the field tests on zinc- 
coated wire to develop data in support of specifications for wire and 
wire products. 

Subcommittee IX on Metal Culvert Tests (H. E. Smith, chair- 
man).—This subcommittee has been inactive during the year due to 
the prevailing period of business depression which delays the necessary 
support for a test of such magnitude as contemplated in the tentative 
program. ‘This investigation will be revived as soon as conditions 
warrant. 

Subcommittee X on Embritilement Investigation (V. F. Hammel, 
chairman).—In the report of this subcommittee appended hereto 
progress is shown in completing this work. A small group is collect- 
ing information on the freedom of the intermediate size shapes to 
injurious embrittlement, on the susceptibility to serious embrittle- 


' The revised methods were adopted as standard and appear in the 1933 Book of A.S.T.M. 
Standards, Part I, p. 317.—Ed. 
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ment of open-hearth steel other than structural steel for bridges 
(A.S.T.M. Standard Specifications A 7-29), on the necessity of 
reducing the gage length for testing intermediate shapes with small 
holes, and on the necessity of measuring reduction in thickness in 
testing angles. Another group is seeking information concerning 
known cases of embrittlement in formulating a procedure and tests 
for detecting injurious embrittlement of cold-worked steel plates, 
bars, and other products commonly called hardware. 

The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee with the following results: 


Affirm- | N Not 
Items ative tive Voting 
I. Prorosep Revision or STanpARD 
Methods of Determining Weight of Coating on Zine-Coated Articles (A 90 - 30), imme- i 
Il. Apvancement or Tentative Stanparps To SranpaRD 
Specifications for Zine-Coated (Galvanized) Iron or Steel Telephone and Telegraph Line yo 
for Zinc-Coated (Galvanized) Iron or Steel Tie Wires (A 112 - 32 T).. 53 0 _ 
(Galvanized) Iron or Steel Wire Strand (Cable) (A 122- 


This report has been submitted to letter ballot of the com- 
mittee, which consists of 119 members; 73 members returned their 
ballots, of whom 63 have voted affirmatively and 2 negatively. 


Respectfully submitted on behalf of the committee, os 

Nowe 


The revisions proposed for immediate adoption in the Standard Methods 
of Determining Weight of Coating on Zinc-Coated Articles were unanimously 
approved at the annual meeting and subsequently adopted as standard by 
letter ballot of the Society on September 1, 1933. The methods in their revised 
form appear in the 1933 Book of A.S.T.M. Standards, Part I, p. 317. 

The Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel 
Telephone and Telegraph Line Wire; for Zinc-Coated (Galvanized) Iron or 
Steel Tie Wires; for Zinc-Coated (Galvanized) Iron or Steel Wire Strand 
(Cable), without revision; and for Zinc-Coated Iron or Steel Chain-Link 
Fence Fabric Galvanized After Weaving, as revised, were approved at the 
annual meeting and subsequently adopted as standard, to supersede the present 
standard specifications, by letter ballot of the Society on September 1, 1933, and 
appear in the 1933 Book of A.S.T.M. Standards, Part I, pp. 287, 293, 297, 281. 
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REPORT OF SUBCOMMITTEE V ON TOTAL IMMERSION TESTS 
Sea Water Immersion Tests: 


No. 22 Gage Sheets—The test on No. 22 gage sheets exposed 
March 1, 1927, in sea water at the U. S. Naval Station, Key West, 
Fla., was completed August 12, 1932, all sheets having failed at that 
date. This test included 87 copper-bearing and 63 non-copper- 
bearing sheets and extended over a period of 1990 days (5.4 years). 
A detailed record of the failures is given in Table I (Plate I). 

The No. 22 gage sheets exposed March 7, 1927, in sea water 
at the U. S. Navy Yard, Portsmouth, N. H., have all failed, the 
test being completed June 5, 1931. This test extended over a period 
of 1550 days (4.2 years) and included 86 copper-bearing sheets and 
64 non-copper-bearing sheets. The detailed record of failures is 
given in the 1932 Report.’ 

No. 16 Gage Sheets —The No. 16 gage sheets at Key West, Fla., 
exposed since March 1, 1927, have been given the routine monthly 
inspections. A total of 35 failures out of 138 sheets exposed have now 
been observed, the following 13 failures having occurred since the 22 
failures recorded in the 1932 report:? 


March 14, 1932.—Specimens II-1 (copper-bearing benquner steel) Series A; 
CC-12 (low-copper pure iron) Series A. 

July 13, 1932.—Specimen KK-6 (copper-bearing, aid open-hearth steel) 
Series A. 

August 12, 1932.—Specimens ZZ-205 (copper-bearing bessemer steel, ° 
Youngstown Sheet and Tube Co.) Series B; ZZ-419 (non-copper-bearing open- 
hearth steel, Youngstown Sheet and Tube Co.) Series B. 

September 14, 1932.—Specimen ZZ-418 (non-copper-bearing open-hearth 
steel, Youngstown Sheet and Tube Co.) Series B. 

November 14, 1932.—Specimens ZZ-204 (copper-bearing bessemer steel, 
Youngstown Sheet and Tube Co.) Series B; BB-9 (non-copper-bearing open- 
hearth steel) Series A; CCC-18 (copper-bearing pure iron) Series A. 

al January 11, 1933.—Specimens ZZ-2 (non-copper-bearing bessemer steel, 
Youngstown Sheet and Tube Co.) Series B; ZZ-201 (copper-bearing bessemer 
steel, Youngstown Sheet and Tube Co.) Series B; OO-6 (low-copper open- 


hearth steel) Series A; YY-6 (low-copper wrought iron, Youngstown Sheet 
and Tube Co.) Series B. 


The No. 16 gage sheet specimens exposed at Portsmouth, N. H., 
March 7, 1927, have been given the routine monthly inspections. 
A total of 30 failures out of 138 sheets exposed have now been ob- 


1See Report of Subcommittee V on Total Immersion Tests, Table II (Plate II); Proceedings, 
Am. Soc. Testing Mats., Vol. 32, Part I, p. 105 (1932). 


eu 2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 106 (1932). proae ee 


2 
a 
a 
? 
\ 
Ly 
im 
ioc 
ai 
2 


TABLE I.—REPORT ON TOTAL IMMERSION TESTS. SHEETS Marca 1, 192 
No. 22 


Average Analysis, per cent 
A A | Non-Copper-Bearing | 0.088] 0.380] 0.090] 0.036 0.017] 6 5 2 2 
Bi“ 0.062] 0.405] 0.100] 0.043 0.014] 6 1 2 1 1 
zi “ | 9.075] 0.448] 0.092] 0.035 0.140) 6 102 101 101} —_}101, 102, 108 
I A | Copper-Bearing | 0.041] 0.372] 0.094] 0.067] 0.010] 0.254) 6 6, 21 30 
22 B 0.058] 0.370] 0.093 0.043 0.266] 6 204 202, 202, 204 
B 0.055| 0.380] 0.111] 0.044 0.522] 6 301 
B A | Non-Copper-Bearing | 0.023] 0.229] 0.012] 0.052] 0.004] 0.117] 3 15 
Al“ | 0.293] 0.503] 0.026] 0.039] 0.010] 0.038] 6 10 10 
A bad 0.118} 0.522] 0.009) 0.029] 0.223] 0.021 6}15, 17 16 9, 28 
WA “ | 9.042] 0.318} 0.063] 0.042 0.019] 6} 418 417, 418, 421 
B A | Copper-Bearing | 0.038] 0.232] 0.009] 0.063] 0.004 0.167] 3 
G A “ 0.200] 0.510] 0.027| 0.039] 0.010] 0.241] 6 10 
H A “8 0.076] 0.371] 0.011) 0.028] 0.002] 0.246] 6 11 
M B 0.097] 0.396] 0.014] 0.043] 0.012] 0.184] 6 9 
T B ae 0.078] 0.322] 0 010] 0.020 0.237| 6 2 
B 0.067} 0.351} 0. 0.052 0.187 6 501 
B 0.062) 0.388] 0.054) 0.053 0.275 6 604 
D A -Bearing | 0.012] 0.027] 0.003] 0.022] 0.002] 0.021] 6 13 
B 0 009] 0.016] 0.007] 0.020] 0.008] 0.022| 6 
x Bi“ 6.010} 0.065} 0.007] 0. 0.033} 6] 3 1 
Cc A | Copper-Bearing | 0.025] 0.034] 0.006] 0.039] 0.020] 0.198] 6 12 
U B 0.016} 0.075) 0. 0.034] 0.003] 0.269 6 
B 0.012] 0.048] 0. 0.020 0.299 6 6 
kK A | Copper-Bearing | 0.112] 0.438] 0.090] 0.044] 0.002] 0.231] 6 27 
A | Copper-Bearing 0.089] 0.082] 0.114] 0.021] 0.110] 0.241] 6 4 
Y B | Non-Copper-Bearing | 0.080] 0.052] 0.146] 0.021] 0.213] 0.019] 6] 5 3 1 4 2 
150] 6| 2 1} 3} 1] 4] 23 1 3 
6] 8 2 | 23) 26) 27 | 31 33] 36 50 
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March 1, 1927, in Sea Water aT U. S. Navar Station, Key West, Fia. 


Failures e Date of Inspections 


|e le le le le le le le la 
- aa a 
20 4 22 7 A | 854.3 
3 Z | 720.8 
Zi | 624.2 
31 9 I | 702.0 
202, 204 206 206 72 | 887.8 
301 303 303 303 303 73 | 1045.5 
16| 12 B | 1325.7 
12 ll 12 uj}! F | 11043 
29 O | 664.8 
420 419 74 | 662.5 
17 9 19 B | 1329.3 
11 10,11} 12 12 G | 1205.8 
2 20 17 4 H | 979.3 
16 11 13, 20 18 M | 1074.0 
1 24 20 4 T | 1257.3 
501, 503, 504 503 504 75 | 898.8 
605, 606, 606, 607 606 28 | 829.7 
13 25 28] 23 17 20 D | 1344.8 
2 4 6 5 10 17 8 | 1314.8 
18 8 5 19 xX | 1091.8 
6 14 18 8, 10 Cc 1379.3 
18 20 16, 22 24 7 U_ | 1420/8 
15 21 23/19, 25 | 1458.5 
8] 15 30 K | 782.0 
2 2] 8 10 6 E | 937.3 
6 Y | 005.1 
1 3 1 17 2) 4 2] a] 23] 4 a] 5] 2} 3] a] af a} 4] 
51 72 74 | 79| 83) 87| 91 | 92| 94] 97 | 101| 102] 107 108] 112 | 118 | 120} 126 128| 131 133] 136 139) 142| 145 | 149 | 150 
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served, the following 12 failures having occurred since the 18 failures 
recorded in the 1932 report:! 
July 5, 1932.—Specimens ZZ-422 (non-copper-bearing open-hearth steel, 


Youngstown Sheet and Tube Co.) Series B; DD-42 (low-copper pure iron) 
Series A. 


August 5, 1932.—Specimens OO-34 (low-copper open-hearth steel) Series A; 
XX-16 (low-copper pure iron, Inland Steel Co.) Series B. 

September 5-12, 1932.—Specimens AA-31 (non-copper-bearing bessemer 
steel) Series A; MM-27 (non-copper-bearing open-hearth steel, Alan Wood 
Steel Co.) Series B; CCC-21 (copper-bearing pure iron) Series A; KK-26 
(copper-bearing, acid open-hearth steel) Series A. 

December 6, 1932.—Specimens FF-11 (non-copper-bearing open-hearth 
steel) Series A; HH-37 (copper-bearing, basic open-hearth steel) Series A; 
HH-44 (copper-bearing, basic open-hearth steel) Series A. 

January 5, 1933.—Specimen SS-27 (low-copper pure iron, American Roll- 
ing Mill Co.) Series B. 

The subcommittee, at its meeting on March 6, 1933, adhered to 
its previous opinion that no official conclusion should be drawn from 
the salt water immersion tests until completion of the tests on the 
No. 16 gage specimens. 

Riveted Test Plates—The riveted test plates exposed at Ports- 
mouth, N. H., July 16, 1926, are being inspected annually, the last 
inspection having been made September 7, 1932. The plates were 
inspected before and after being washed, scrubbed, wire-brushed and 
sandblasted. Wax impressions for electroplating were made after 
sandblasting from the rivet point side of the plates. Copper replicas 
are on file in the Bureau of Construction and Repair, Navy Depart- 
ment, up to and including the inspection of October 2, 1931. Exami- 
nation of these shows spongy corrosion and pitting about equally 
divided among the rivets, none having progressed to an advanced 
stage. All calked rows appear in better condition than the others. 
It is too early, however, to draw definite conclusions. Copper replicas 
of the September, 1932, inspection have not been received and are 
not included in this report. 


The riveted test plates, exposed at Key West, Fla., September Sa ae 


27, 1926, were raised January 4, 1933, sandblasted, photographed, — 


and wax impressions made of the rivet point.sides of the plates. The aati 


copper replicas of this inspection have not as yet been received. 
Copper replicas, however, are on file in the Bureau of Construction 


‘and Repair, Navy Department, up to and including the inspection fol 


of January, 1932. Examination of these shows pitting and spongy 
corrosion about equally divided among the various rows of rivets. 

The riveted test plates exposed at Port Arthur, Tex., through 

the cooperation of Mr. James French, of Lloyd’s, were immersed ~ 

1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 107 (1932). 
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nies aes July 26, 1926, and are being inspected by a representative of Lloyd’s. 
oe Photographs showing corrosive action as of the last inspection on Octo- 
F pe ber 30, 1931, were submitted in the 1932 report.! Copper replicas 
covering this inspection are on file in the Bureau of Construction 
and Repair, Navy Department. No definite conclusions will be 
drawn at this time. 
Chemice! analyses of the above rivets and plates appeared in 
the 1932 report.? 
Rivet Tests in Ships.—Tests of rivets and plates in oil tankers, 
under the supervision of Mr. James French of Lloyd’s are in progress, 
the latest report of which is submitted in the 1932 report. Valuable 
_ results may be expected upon completion of these tests. 

Copper-Bearing and Non-Copper-Bearing Steel Tubes.—The tubes 
immersed in crates at the Key West Naval Station and the Portsmouth 
_ Navy Yard on the same dates as the riveted test plates have been 
inspected concurrently with the test plates. The tubes installed in 
the boxes with the sheet-steel specimens at the time these were sub- 
__- merged at the above locations have been inspected at each monthly 
inspection of the sheet specimens. A description of these tests is 
given in the 1927 report.* No definite report as to relative corrosion 
can be made from the results reported to date. 

Since the tests on the No. 22 gage sheets both at Key West, 
Fla., and Portsmouth, N. H., have been completed, the boxes in 
which these sheets were immersed are available for further use. The 
subcommittee decided to run some additional tests in these boxes to 
check up on certain variables which may have been present in the 
original tests. The details of this new series of tests have been worked 
out by a special subcommittee and are now under consideration by 
Subcommittee V. 


This report has been submitted to letter ballot of the subcommittee 
and unanimously approved. 


: ‘Sag Respectfully submitted on behalf of the subcommittee, 
F. B. Oxcorr, 


* Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p.183(1927), ts 


Chairman. 


Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 108,109 (1932). 
2 Ibid., p. 109 (1932). 
Ibid., pp. 108, 109 (1932). 
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REPORT OF SUBCOMMITTEE VI ON SPECIFICATIONS FOR 
METALLIC-COATED PRODUCTS 


During the year, Subcommittee VI has concerned itself mainly 
with the discussion of six tentative specifications for galvanized wire 
and wire products which have been published for one year and are 
designed to replace the existing standards for these products. 
The following action on these specifications was taken at the 
spring meeting of the subcommittee which was held at the Hotel 
New Yorker in New York City on March 8, 1933. Subject to 
ipproval by letter ballot of the subcommittee, it was voted to advance 
the following three tentative specifications to standard to supersede 
the corresponding present standard specifications and, following their 
adoption by the Society as standards, to submit them to the American 
Standards Association for consideration as American Standards: 
Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel 
Telephone and Telegraph Line Wire (A 111 —- 32 T); 

Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel Tie 
Wires (A 112-32 T); and 

Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel Wire 
Strand (Cable) (A 122-32 T). 

In line with action taken at the annual meeting in June, 1932, it 
was voted té revise the Tentative Specifications for Zinc-Coated 
Iron or Steel Chain-Link Fence Fabric Galvanized After Weaving 
(A 117-32 T) to make it plain that the use of a bend or mandrel 
test for determining the adherence of zinc coating on chain-link fence 
fabric galvanized after weaving is not favored. It is accordingly _ 
recommended that the specifications be revised by the addition of | 
the following Note after Section 10: 


Note.—Adherence of Coating.—No bend or mandrel test is specified for 
adherence of the zinc coating on chain-link fence fabric, galvanized after weav- . 
ing, in the interest of facilitating the manufacture of fabric carrying an ade- 
quately heavy coating. The service to which this fabric is put does not require __ 
bending it to a degree which justifies the use of a bend or mandrel test toevaluate = 
serviceability of the product. 


As amended above and subject to approval by letter ballot of 
the subcommittee, it was voted to advance these tentative specifi- 
cations to standard to supersede the existing standard A 117-30 
and, following their adoption by the Society as standard, to submit 
them to the American Standards Association for consideration as 
American Standard. 
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ae The subcommittee recommends that the following tentative 
_ specifications proposed last year as tentative revisions of the existing 
_ standards be continued as tentative: 
as Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel 
pry Farm-Field and Railroad Right-of-Way Wire Fencing (A 116-32 T); 
Tentative Specifications for Zinc-Coated (Galvanized) Iron or Steel Barb 
Wire (A 121 - 32 T). 
It was voted to refer these specifications back to the sub-subcom- 
mittee for reconsideration and redrafting along the following lines: 

1. Careful consideration is to be given to the possibility of 
specifying more than one grade of farm-field fencing. The view- 
points expressed at the March meeting relating to the following two 
items will be submitted to the committee on revision for their con- 
sideration: (a) dissatisfaction, expressed by farmer representatives, 
with serviceability of fencing conforming to the requirements of 
Tentative Specifications A 116-32 T, and (6) opinions expressed by 
a few manufacturers that in considering possible grades of fencing 
which might be covered in a specification only such weights of coating 
as are now commercially available be included. 

2. The present tentative specifications for barb wire will be 
reviewed by the drafting committee in the light of the above-men- 
tioned discussion of the questionable serviceability of material now 
conforming to the requirements of the existing tentative specifications. 

3. Specification requirements for barb wire galvanized after 
weaving will be formulated by this special committee and recommenda- 
tions made to Subcommittee VI that: (a) These requirements be 
made the basis for a separate specification, or (b) that they be included 
as a section of a specification for barb wire covering both types of 
product. 

The committee approved the suggestion that the personnel of 
the subcommittee which drafted the present tentative specifications 
for farm-field fencing and barb wire be revised at this time. This is 
being done to obtain on the committee representatives of certain 
farm bureaus who are actively interested in the type of specification 
eventually developed to cover these products but who have previ- 
ously had no representation on the committee. 


This report has been submitted to letter ballot of the subcom- 
mittee which consists of 44 members; 29 members returned their 
ballots, all of whom have voted affirmatively. 


Respectfully submitted on behalf of the subcommittee, 


F. F. FARNSWORTH, 
Chairman. 
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REPORT OF SUBCOMMITTEE VIII ON FIELD TESTS OF ag as 
METALLIC COATINGS 


Subcommittee VIII has held one general meeting since the 1932 
annual meeting of the Society. Its activities and the results of its 
investigations are shown under proper subjects below. 


GALVANIZED SHEETS 


A Special Committee on Inspection of Galvanized Sheets, under 
the chairmanship of Mr. M. E. McDonnell, has made several inspec- 
tions during the year. 

The dates on which the sheet specimens at Altoona, Pa., Pitts- 
burgh (Brunot Island), Pa., and Sandy Hook, N. J., were inspected 
are shown in Tables I, II, and III. The number of coating failures 
found at these inspections is also shown in the tables. 

The sheet specimens at State College, Pa., were inspected on 
April 26, 1932, and October 25, 1932. One of the fourteen speci- 
mens of 0.75-0z. coatings on No. 22-gage sheets was found rusted’ on 
October 25, 1932, or after 6.51 years’ exposure. 

The specimens at Key West, Fla., were inspected on January 
5, 1933, by Mr. H. E. Smith. They had been exposed 6.57 years 
at the time. At this location the galvanized sheets are covered with 
a white basic carbonate coating which evidently has considerable 
protective value. There are no yellowed areas visible on these 
sheets.! 

All of the galvanized sheet specimens at Altoona, Pa., have now — 
rusted and the average time for the first appearance of rust on the 
specimens is shown in Table I. Four 2.50-0z. coatings on No. 22- _ 
gage sheets at Brunot Island have not yet rusted. The failures 
show that at these two locations the durability of the zinc coatings 
was substantially proportional to the weight of the coatings. - ee 

The progressive development of rust on the zinc-coated sheets = 
at Altoona and Brunot Island is shown in Tables IV and V2 The 
tabulated figures are percentages of exposed areas found to be rusted 


1It was stated last year that “yellowed areas” were beginning to show on these sheets. Mr. 
Smith’s inspection was made very carefully; he reports no such condition. The discoloration reported _ 
to be “yellow” last year was previously reported as rust blown onto the galvanized sheets from the _ 
fence enclosing the test racks. , 

2 The data of the Hardware Inspection Committee were shown on this basis in 1931 and will be 
found continued on pages 154 to 164 of this report. The fact that these tables are comparable will 
allow the reader to study the performance of the galvanized coatings on sheets with the Speen Fane . 
of the coatings on hardware, structural shapes, tubular goods, etc. bin 5 Ais 
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Fic. 2.—Progressive Development of Rust on Zinc-Coated Sheets 
at Brunot Island, Pittsburgh, Pa. 
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on the successive inspection dates. Each individual figure is an 
average for all the sheets of a particular weight of coating class and 
an average of the estimates of all of the inspectors present on the 
dates of inspection. 

In the main, these tables show an orderly increasing develop- 
ment of rust for all of the weight of coating classes as the time of 
exposure lengthens. In all cases more rust was found than had been 
reported six months earlier. There are a few cases, however, where 
less rust was estimated than had been reported present three months 
before. These minor discrepancies occur at periods when there had 
obviously been only a slight change in the rusted condition of the 
sheets, and also when only a few inspectors were present. These 


TABLE III.—ReEcorD OF COATING FAILURES ON SANDY Hook, N. J., Test RAcK. 
SHeEEts Exposep May 20, 1926. 


| 83) $3 | 83) 23/25] 
10 { none | none | none | none | none | none} none} .... 
18 none | none | none | none/| none | none none} .... 
18 | none | none | none | none | none | none | none} .... 
bas 18 none | none | none | none | none 1 1 
18 none | none | none 1 3 3 7 (6.08)¢ 
14 none} 10 1 2 | none 1 14 4.77 
10 | none 6 1 2 | none 1 10 4.89 
106 | none} 16 2 5 3 6 te 
Total Failures to 16 18 23 26 32 32 


* Figures shown in parentheses are not to by ‘onsidered as final. 


discrepancies reflect peculiarities of judgment on the part of indi- 
vidual inspectors and difficulties brought on by the weather conditions. 

These data are presented graphically in Figs. 1 and 2 as smooth 
curves for each weight of coating class. It is interesting to observe 
the relative service of the same coating classes at the two locations, 
and also to observe that the weight of coating required for a given 
amount of protection is different at different locations. For example, 
2.00-oz. coatings at Brunot Island have so far given about the same 
service as 2.50-0z. coatings have given at Altoona. 


Uncoated Sheets: 


The black uncoated sheets have been inspected regularly on 
the same occasions as the galvanized sheets. The results are shown 
in Table VI. Five of ten sheet specimens at Altoona have failed, 
seven of ten at Brunot Island, seven of ten at Sandy Hook, none at 
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TABLE V.—PROGRESSIVE DEVELOPMENT OF Rust ON Z1NC-COATED SHEETS AT BRuUNOT ISLAND, PitTsBURGH, Pa. 
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+ 
a i State College, and all ten at Key West. These tests show con- 
___ clusively that the relative resistance to corrosion of zinc and iron 
varies with different locations. 


Taste VI.—Time in YEARS FOR PERFORATIONS OF No. 22 GaGE, BLACK 
SHEETs.* 


Average Chemical Composition 
4 on 
455". 
Sul ee 21312 | 
Hearth Iron....... (0 .011]0.021/0 .004|0 | 4 |0.004°42.03/4 27/3 .62|5.94|— 
| Open-Hearth 18/0 053/0 005 004/0.051/0.045 | |0.007%2.27\4 27/3.62/4.93|— 
| Open-Hearth Iron....... 015|0 020/0 00410 02410 .005|0.087}0 106 | |0 
N | Open-Hearth Iron....... 013)/0 .057/0 .007/0 .029)0 003/0.167/0 .057 10.004°%3. 6215.94) —— 
T Hearth Iron....... 016/0. 157/0 .028)0 .004/0 .228/0 .073 10.004 3 .62/6 45;—— 1 
Y | Open-Hearth Steel...... | © 
S | Open-Hearth Steel...... 0040/0. 488/0 .006%}0.094 | © 
Cc Hearth Steel...... 0 .458/0 .053/0 .045/0 .003)0 ——|5 ——_|—_ 
K | Open-Hearth Steel... 0 .023|0 .066|0 .045|0 | —|4_58| —|— 
W | Wrought Iron........... 0 .021|0 .00|5.00/3 .62/4.93| — 
@ Blanks in table represent sheets that have not failed as yet. The material has been under observation for 62 I 
® Average of determinations in one one laboratory. < 
e 0.003 per cent; results of one laboratory. . 
4 Less than 0.006 per cent; results of one laboratory. 7 
CoaTED HARDWARE, STRUCTURAL SHAPES, TUBULAR Goons, Etc. 1 
A Special Committee on Inspection of Coated Hardware, Struc- I 


tural Shapes, Tubular Goods, etc., under the chairmanship of 
Mr. W. L. Maucher, has made several inspections during the past 
two years, the results of which are shown in Table VII. These tables 
cover the following eight types of coatings which were applied to 
the various shapes by commercial operations: 
Hot-dipped zinc 4 
. Electrodeposited zinc re 
. Sherardized (zinc) applied in gas-heat 
. Sherardized (zinc) applied in Ser heated drum 
. Electrodeposited cadmium 
. Hot-dipped aluminum =e 
. Hot-dipped lead (Amaloy) 
. Parkerized 
It will | be noted that four of these are zinc coatings representing as" 
many processes. 

It will be found upon an examination of Table VII that the 
weight of coating applied by a given process was not the same on all 
the shapes. The committee is in no position to say that commercial 
articles similar in kind and shape to those included in this test will be 
carry the weight of coating found on them in this test. This is not ® 
a test of commercial products but of protective coatings which were 
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applied by commercial operations to a variety of iron and steel base 
articles, some of which may incidentally be like those bought and sold 
in the market. In this test the basic article is present only as a 
carrier of the coating and is not being tested as a commercial product. 
From data which have been reviewed on the weight of coating applied 
by the various processes, the committee is of opinion that the range 
of weights of coating found in these tests is about the same as the range 
of weights of coating applied by commercial operations. 

At the time these tests were started, there was a definite demand 
for a knowledge of the relative service of coatings containing little 
or no zinc-iron compounds and those which are almost exclusively 
zinc-iron compounds. The committee refers readers interested in 
this question to the data contained in the accompanying tables and 
to those included in the report of the Galvanized Sheet Inspection _ 
Committee.! Care should be taken to compare the same weight of — 
coating applied by the various processes. As the result of such a 
study, the committee is of opinion that sherardized, hot-dipped, and ‘ 
plated-zinc coatings of the same weight have approximately the — 
same service life, provided the article is so shaped that the zinc or _ 
zinc-iron compounds can be distributed with equal uniformity by _ 
the various processes. This conclusion is substantiated by data i 
published in the technical literature from other sources.”* f 

While it is possible to apply the same weight of zinc coating by 
the various processes used for this operation, it happens that usually 
in practice a heavier coating is applied by hot dipping than by the 
other processes as they are normally conducted. In the selection 
of a weight of coating for specification, it is oftentimes necessary to 
consider corrosion resistance and some other requisite; for example, 
ability to be formed, bent, etc. Thus, it may not always be advisable | 
to select the heaviest weight of coating available or the coating process ; 
which normally applies the heaviest coating. The data included in — 
this report are not intended to be a guide for the selection of finishes _ 
for indoor service, or appearance, or for any other property of the ; 
coatings except resistance to outdoor corrosion. No coating process ‘i 
should be considered better or worse than another without taking _ 
into account the weight and uniformity of coating, subsequent 
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processing of the products and installation requirements. 
From the accompanying Table VII and from observations which 
have been made by the Inspection Committee, the following state- 


1 Weight of coating in the report of the Galvanized Sheet Inspection Committee, pages 149 to 
154, is given in ounces per square foot of sheet in accordance with trade practice. This figure should 
be divided by two to convert it to ounces per square foot of surface in which units the weight of coating 
is expressed on hardware and in this section of the report. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part II, p. 456 (1930). 

* Transactions, Am. Electrochemical Soc., Vol. 58, p. 23 (1930). 
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ments have been prepared to summarize the facts on hardware, 
structural shapes, tubular goods, etc. 

1. The resistance to corrosion of these zinc coatings depends 
substantially on the weight of coating and not on the process by 
which these coatings were applied. 

2. Electrodeposited coatings (whether of zinc or cadmium) are 
thinner in the recessed parts than they are on regular sections and 
non-recessed areas. Consequently, these coatings fail first in the 
recessed portions of the test specimen. 

3. Hot-dipped aluminum coatings (which are usually heavy 
coatings) have given good protection at all locations. These coatings 
on the samples under test are distinctly rough and it was necessary 
to recut the threads on the aluminum-coated nipples and ells in 
order to get them together. 

4. At Key West, Sandy Hook, and State College it is evident 
that lead coatings do not prevent rusting of the base metal which is 
exposed at pinholes, as well as do zinc and cadmium coatings. At 
industrial locations, such as Altoona and Brunot Island, where zinc 
and cadmium themselves are rapidly weathered away, the lead is 
sufficiently resistant of itself to offer considerable protection to the 
underlying iron or steel. 

5. At no location have Parkerized and oiled finishes been found 
to afford suitable protection for outdoor service. ‘This committee 
has not tested articles which have been Parkerized and subsequently 
painted or enameled. 

This subcommittee has in no instance to date tested coated 
articles which have been given supplementary coatings. 


ELECTRODEPOSITED COATINGS 


Detailed reports covering exposure tests on electrodeposited 
coatings on steel have appeared from time to time in the Review of 
the American Electroplaters’ Society. Anyone particularly interested 
in the plating conditions used in this investigation will find the in- 
formation they desire in the publications of the American Electro- 
platers’ Society, or can obtain this information directly from Mr. 
William Blum, at the U. S. Bureau of Standards, who is in charge 
of this work. 

The exposure tests of electroplated coatings on steel have been 
in progress at Pittsburgh (Brunot Island), Pa., Sandy Hook, N. J., 
State College, Pa., Key West, Fla., New York City, and Washington, 
D. C., for nearly a year. Inspections have been made at intervals of 
approximately one month by members of the Joint Inspection Com- 
mittee and other interested persons. This report is confined to the 
conclusions reached from an examination of the specimens finish 
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with nickel and chromium, since there have been insufficient failures _ 
of the cadmium and zinc coatings to warrant any statement at the 


present time. 

The following tentative conclusions are based principally on the 
results of the inspections at Key West and Sandy Hook, although 
they are approximately true at Washington and State College where 


the failure was less rapid; and, at Pittsburgh and New York where Ae 


discoloration of the surface rendered the ratings less certain: 


1. Thickness—The protective value is determined principally — aes 
by the total thickness of the nickel or of nickel and copper. Coat- — 


ings with a total thickness of less than 0.0005 in. have little protective th ee 


value, while those with 0.002 in. are nearly perfect. 


2. Effect of Copper —The presence of a copper layer reduces the 


protective value of a coating having a given total thickness. 


3. Effect of Chromium.—Very thin chromium coatings reduce the 3 . 


protective value of relatively thin deposits of nickel or of copper 
plus nickel, while thicker coatings of chromium furnish added 
protection. 


4. Effect of Nickel.—A sufficiently heavy coating of nickel will 


minimize the effect of a copper layer next to the steel if the final 


chromium finish is approximately 0.00003 in. or more in thickness. 
Additional sets of specimens have been prepared and exposed © 


in the four most severe locations to confirm and extend the above _ 


indications. 


¥ 
PROPOSED F IELD TEST ON Zmnc-COATED 


Finkeldey has corresponded with communication and transportation 
companies, farm organizations and agricultural bureaus. This 


correspondence indicated that there exists a definite desire on the a 
part of consumers for the information which tests on wire might | 


develop. 


March 7, 1933, that tests on zinc-coated wire should be started. 
The proposed tests will include various weights of zinc coating on 
wire exposed at a number of test locations. 

This report of Subcommittee VIII has been submitted to letter 
ballot of the subcommittee which consists of 39 members; 34 members 
returned their ballots, of whom 28 have voted affirmatively and 4 — 
negatively. 


ros con! submitted on behalf of the subcommittee, 


The subcommittee voted at its meeting, held in New York City, © pix ; 
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4 
REPORT OF SUBCOMMITTEE X ON EMBRITTLEMENT 


INVESTIGATION 
The Sectional Committee on Specifications for Zinc Coating of 


Iron and Steel has adopted the recommendations of Subcommittee 
X, proposed in 1932, for the revision of the Standard Specifications 
for Zinc (Hot-Galvanized) Coatings on Structural Steel Shapes, 
Plates and Bars and Their Products (A 123 — 30). The recommended 
revisions which were published in last year’s report? will be submitted 
to the Society at this annual meeting and if adopted by the Society 
will be incorporated in the Standard Specifications A 123. The 
recommendation that these specifications be adopted as an American 
Standard was also approved by the Sectional Committee and will be 
submitted to the American Standards Association at an early date. 

The work of the subcommittee during the past year concerned 
the questions propounded at the 1932 annual meeting and which 
were incorporated in the 1932 report.2, These questions concern the 
Tentative Recommended Practice for Safeguarding Against Embrittle- 
ment of Hot-Galvanized Structural Steel Products and Procedure for 
Detecting Embrittlement (A 143-32 T).* It will be recalled that 
the Recommended Practice was not offered to the Sectional Committee 
for consideration for approval by the A.S.A. It was the belief that 
it should have only A.S.T.M. status, at least for the present or until 
it received the test of practicability through use in practice. A 
year or two is required for ascertaining the practicability of the 
Recommended Practice before unconditionally encumbering the trade 
with the testing program. In the light of the committee’s disclosures, 
normal improvements over a period of a few years in the industries 
involved may cause the Recommended Practice, or certain parts 
thereof, to become obsolescent, for, after all, it is based on the present 
practices in galvanizing, fabricating and manufacturing. 

The questions involved in substance are queries as to: 

(a) The completeness of the evidence on which was founded the 
recommendation that shapes ? in. and over should be drilled or 
subpunched and reamed; 


1 1930 Book of A.S.T.M. Standards, Part I, p. 284. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 124, 125 (1932). 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 615 (1932); also 1932 Book of A. s. 4 7 
Tentative Standards, p. 162. 
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On EMBRITTLEMENT INVESTIGATION 


(b) Whether the committee is justified in branding by inference 
all steels other than open-hearth bridge steel (A.S.T.M. Standard 
Specifications A 7)! as unsuitable for galvanizing after fabrication; 

(c) The need for reducing the gage length from 2 in. to 1 in. for 
testing fabricated shapes in the intermediate and small sections; 

(d) Whether the requirements for 5 per cent elongation in the 
angle bend test is too severe for actual practice; and 

(e) A simple, practical and economic acceptance test for guarding 
against injurious embrittlement of formed structural steel hardware, 
such as shaped plate hangers, U-bolts, step-bolts, racks and like 
products. 

These queries were contingent upon the subcommittee continuing 
a sensible, organized and watchful effort to settle these questions. 
Under the conditions now prevalent it was considered utterly impos- 
sible to continue an expensive program of testing in an institutional 
or a commercial laboratory. It was the belief that all essential data 
and information to answer the queries and to revise the Tentative 
Recommended Practice (A 143-32 T) could be procured by col- 
lecting the test results and experience data from the consumers and 
fabricators. Accordingly two small committees were appointed to 
collect data. 

Mr. A. B. Campbell, with the assistance of Messrs. J. R. Brossman 
and H. O. Hill, was delegated and accepted responsibility for cir- 
cularizing the industry with a form, approved by the Steering 
Committee, for collecting data on testing which would enable the 
Steering Committee to make needed recommendations covering the 


points mentioned in Paragraphs (a) to (d) above. The form provides eS i 


for reporting the following data: 


Specimen Number Temperature 
Date of Tests iy _ Test Measurements and Data: 
Test Specimen Elongation in 2 in. 
Angle Size ena Elongation in 1 in. HO 
Diameter of Punched Hole | asain _ Micrometer Measurements in Inches, Both 
Edge Distance ss Before Testing and After Testing 
Edge Material Reduction in Thickness 
Ultimate Load in Pounds Appearance of Fracture, Silky or Granular 
Anyone having experience here or abroad with embrittlement in 
the structural or any allied ferrous metal field is urged to advise the 
committee. 
Mr. W. G. Kelley, assisted by Messrs. H. W. Gillett and C. W. 
Kenney, was appointed to circularize the industry for actual tests 
now in use, and for recommendations to satisfy the demand for an 


Standard Specifications for Structural Steel for Bridges (A.S.T.M. Designation: A 7 - 29), 
1930 Book of A.S.T.M. Standards, Part I, p. 67. 
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acceptance test for so-called galvanized hardware made from rolled or 
xe structural steel products, Paragraph (e), above. 
Both of these committees are actively engaged in collecting data, 
_ but are unable to report findings during the present year. It is 
hoped that they will have definite progress data for the consideration 
of the Steering Committee (Messrs. ]. J. Shuman, chairman, C. F. W. 
Rys, H. O. Hill and W. G. Kelley) during 1934. As was expected, 
these committees are unable to function 100 per cent during the 
APRs abnormally depressed state of industry and commerce. 
eh iee 4 The funds collected and the disposition thereof from the 
beginning of the investigation to March 31, 1933, follows: 
Receipts: 


| 3 Disbursements: 
Battelle Memorial 17 402.13 
18 525.69 
4 


‘The chairman must relinquish all connections with Subcommittee 
_ Xas of the date of this report and wishes to thank each member, and 
3 particularly the Steering Committee, for the wholehearted and faithful 
3 service rendered to the Society in conducting this investigation. The 
success accomplished in arriving at an understanding of this, at 
4 


one time, highly controversial subject, is due particularly to the 
untiring efforts of Messrs. J. J. Shuman, C. F. W. Rys, J. O. Leech, 

H. O. Hill and W. G. Kelley. To Messrs. H. W. Gillett, J. H. 
ah 5 Gibboney and C. L. Warwick the committee owes a debt of gratitude 


tres _ for technical assistance and executive encouragement. The outstand- 
eer? 4 ing character of the work of Subcommittee X is confirmed by the 
_ announcement of the award of the Charles B. Dudley Medal for 


the results of the embrittlement investigation. Mr. Epstein 
headed the group of scientists at Battelle Memorial Institute 
engaged in carrying on the technical work. 


1Samuel Epstein, “‘Embrittlement of Hot-Galvanized Structural Steel," Proceedings, Am. Soc. 
a _-—s- Testing)Mats., Vol. 32, Part II, p. 293 (1932). 
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On EMBRITTLEMENT INVESTIGATION 


This report has been submitted to letter ballot of the subcom- 
mittee which consists of 33 members; 28 members returned their 
ballots, of whom 27 have voted affirmatively and none negatively. 


Respectfully submitted on behalf of the subcommittee, a at “Ba 


Chairman. 
Secretary. 
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REPORT OF SECTIONAL COMMITTEE 


ZINC COATING OF IRON AND STEEL 


of Iron and Steel held during the year was on March 8, 1933, at New 
York City during the spring group committee meetings of the American 
Society for Testing Materials. 

Technical Committee I on Hardware and Fastenings (A. L. Fox, 
chairman).—Technical Committee I completed the Specifications for 
Zinc Coating (Hot-Dip) on Hardware and Fastenings which were 
submitted to the sectional committee for letter ballot previous to 
their consideration at the March meeting. Inasmuch as these speci- 
fications were not approved by the 90 per cent vote required on this 
initial letter ballot, they were considered at the meeting of the sectional 
committee held in New York City on March 8, at which time, following 
certain modifications, they were accepted by the sectional committee. 
The specifications as modified were submitted to the sectional com- 
mittee for confirmation by letter ballot. This letter ballot vote of 
the sectional committee, which consists of 45 members, has resulted 
as follows: 42 members returned their ballots, of whom 34 have voted 
affirmatively, 5 negatively and 3 members marked their ballots 
not voting. 

Subject to approval by letter ballot of the sectional committee, 
the proposed Specifications for Zinc Coating (Hot-Dip) on Hardware 
and Fastenings, appended hereto,' are herewith submitted to the 
sponsor, the American Society for Testing Materials, for publication 
as tentative. 

Technical Committee III on Zinc (Hoi-Galvanized) Coatings on 
Structural Steel Shapes, Plates and Bars and Their Products (V. F. 
Hammel, chairman).—This technical committee has approved by 
unanimous letter ballot, the recommendations of Subcommittee X, of 

Committee A-5, on Embrittlement Investigation,? and has reported 
— to the sectional committee as follows: 


pan 1. That the recommendations for the revision of the Standard 


Specifications for Zinc (Hot-Galvanized) Coatings on Structural Steel 
_ Shapes, Plates and Bars and Their Products (A.S.T.M. Designation: 


1 See p. 583.—Eb. 
Soc. Testing Mats., Vel. 32, Part | I, 124 (1932). 


The only meeting of the Sectional Committee on Zinc Coating 
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Zinc CoaTING oF IRON AND STEEL 


A 123 — 30) of the American Society for Testing Materials,' as recom- 
mended by Subcommittee X of the A.S.T.M. Committee A-5 in its 
1932 report? be approved. 

2. That the specifications with the above modifications be re- 
ported to the sectional committee with the recommendation that they 
be advanced from American Tentative Standard to the status of 
American Standard. 

3. That, provided the above recommendations are accepted by 
the sectional committee, the Technical Committee III, having com- 
pleted its work, be discharged. 

The report of this technical committee was submitted to the 
sectional committee for letter ballot under date of February 14, 1933. 
The letter ballot vote of the sectional committee, which consists of 
46 members, has resulted as follows: 44 members returned their 
ballots, of whom 43 have voted affirmatively, 0 negatively and 1 
member marked his ballot not voting. 

The sectional committee at its meeting in New York on March 8, 
1933, reviewed the results of this ballot and the report of this technical 
committee was declared approved. 

The sectional committee therefore recommends that the Standard 
Specifications for Zinc (Hot-Galvanized) Coatings on Structural Steel 
Shapes, Plates and Bars and Their Products (A.S.T.M. Designation: 
A 123 -—30),! revised as recommended by Subcommittee X of Com- 
mittee A-5,? be approved by the American Society for Testing 
Materials and offered to the American Standards Association for 
approval as American Standard. 

Technical Committee IV on Pipes and Their Fittings (C. J. Krieger, 
chairman).—No report was made by Technical Committee IV at the 
meeting of the sectional committee on March 8, but attention was 
called to the status of the Tentative Specifications for Black and 
Hot-Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel 
Pipe for Ordinary Uses (A.S.T.M. Designation: A 120 — 32 T) of the 
American Society for Testing Materials It was pointed out that 
these specifications had been considered by the sectional committee 
by letter ballot action in the latter part of 1931. At a meeting of the 
sectional committee held in Cleveland in March, 1932, consideration 
was given to the negative votes cast in this letter ballot and the 
question of meeting the points raised by those casting negative ballots 
was referred to a special subcommittee representing the sectional 
committee, the A.S.T.M. Committee A-5 on Corrosion of Iron and 


1 1930 Book of A.S.T.M. Standards, Part I, p. 284. 
* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 125 (1932). 
8 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 556 (1932); also 1932 Book of A.S.T.M. 


Tentative — p. 10S. 
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Steel, and the A.S.T.M. Committee A-1 on Steel. So far this sub- 
committee has made no report. In February, 1933, a preliminary 
report on piping standards was distributed by the Sectional Com- 
mittee on Standardization of Dimensions and Material of Wrought- 
Iron and Wrought-Steel Pipe and Tubing. Later advice from the 
secretary of this sectional committee on pipe indicated that the 
Specifications A 120 had been deferred pending further study of certain 
technical details, thus avoiding the possibility of conflicting recommen- 
dations from two sectional committees. 

Technical Committee VII on Methods of Testing (E. S. Taylerson, 
chairman).—The research group of Technical Committee VII has 
under consideration further experimental results from one of the 
cooperating laboratories on the subject of industrial atmosphere tests. 
Another group is presenting as a part of the report of Committee 
A-5' a revision of the Standard Methods of Determining Weight of 
Coating on Zinc-Coated Articles (A.S.T.M. Designation: A 90) based 
on considerable experimental work on stripping methods. The 
committee is asking Committee A-5 to submit these revised methods? 
to the Society for immediate approval as standard. The Preece test 
group has developed further research information which will need to 
be considered in the revision and interpretation of this test, but a 
report has not yet been prepared. 


This report has been submitted to letter ballot of the sectional 
committee, which consists of 45 members; 42 members returned 
_ their ballots, of whom 39 have voted affirmatively and 2 negatively. 


ce aa Respectfully submitted on behalf of the sectional committee, 


NoTE 


The proposed Tentative Specifications for Zinc Coating (Hot-Dip) on 
_ Hardware and Fastenings were accepted for publication as tentative and appear 
on page 583. 


‘ Revisions proposed for immediate adoption in the Standard Specifications (R. 
a “for Zinc (Hot-Galvanized) Coatings on Structural Steel Shapes, Plates and has 
Bars and Their Products were approved at the annual meeting by a unanimous tha 
for 
fact 


1 See p. 141.—Eb. 
* The revised methods appear in the 1933 Book of A.S.T.M. Standards, Part I, p. 317.—Eb. 
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ON 
MAGNETIC PROPERTIES 


Due to limitations in traveling budgets, it has been impossible 
to hold a meeting of Committee A-6 on Magnetic Properties or any 
of its subcommittees since last June. However, a limited amount 
of work has been carried on by correspondence. 

The completely revised Methods of Test for Magnetic Properties . 
of Iron and Steel (A 34 — 32 T) have been under scrutiny for a year and 
only a few minor suggestions for change have been received. These 
methods were submitted to the Electrophysics and Research Com- 
mittees of the American Institute of Electrical Engineers for comment. 
Suggested changes were received from only one member, and these 
are wane given careful consideration. 

Subcommittee I on Definitions and N: omenclature (W. PA Shackel- 
ton, chairman).—Some months ago, a Sectional Committee functioning 
under the American Standards Association published their proposed 
definitions of electrical terms, including magnetic terms and defini- 
tions. The definitions in the section on magnetic terms were largely 
the contributions of the representatives of the American Society for 
Testing Materials on the Sectional Committee and it is believed include 
quite generally the ideas of Committee A-6. There are, however, 
a few points of disagreement, and it is believed that the Tentative 
Definitions of Terms, with Units and Symbols, Relating to Magnetic 
Testing (A 127-31 T) should be continued as tentative until these 
points of difference can be settled and until the Sectional Committee 
definitions are adopted. 

Subcommitiee II on Alternating Current Tests at Low Inductions 
(R. L. Sanford, chairman).—Very little further experimental work 
has been done on the low induction testing methods. It is believed 
that the procedure as described in the Tentative Methods of Test 
for Magnetic Properties of Iron and Steel (A 34 - 32 T) will be satis- 
factory with possibly one or two simplifications. 

Subcommitiee III on Tests at High Magnetizing Forces (L. E. 
Howard, chairman).—A new apparatus for high magnetizing force 
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testing has been developed this year at the U. S. Bureau of Standards.' 
This should be a valuable addition to the already approved methods. 


RECOMMENDATIONS AFFECTING STANDARDS 


2: The committee recommends that the tentative revision of the 
Bae Standard Methods of Test for Magnetic Properties of Iron and Steel 
me (A 34-—28)*, proposed last year in the form of separate tentative 


methods® be referred to letter ballot of the Society for adoption to 


duri 
supersede the present standard methods. This recommendation has 

ay been referred to letter ballot of the committee, which consists of 16 able 
Aut members; 9 members returned their ballots, all of whom have voted Pip 
affirmatively. The 

This report has been submitted to letter ballot of the committee St 
which consists of 16 members; 9 members returned their ballots, — 
ll of whom have voted affirmatively. last 
Ten 
Respectfully submitted on behalf of the committee, to eoat fen be | 
bee 

Chairma 


Epiror1AL Note 


The tentative revision of the Standard Methods of Test for Magnetic 
Properties of Iron and Steel in the form of separate tentative methods, with 
_ modifications proposed on the floor of the annual meeting, see Summary of 
Proceedings, page 9, was approved at the annual meeting and subsequently 
adopted as standard by letter ballot of the Society on September 1, 1933. The 
revised methods which supersede the existing standard methods appear in the 
1933 Book of A.S.T.M. Standards, Part I, page 396. 


1R. L. Sanford and E. C. Bennett, “An Apparatus for Magnetic Testing at High Magnetizing 
Forces,"’ U. S. Bureau of Standards Journal of Research, p. 567, April, 1933. 

21930 Book of A.S.T.M. Standards, Part I, p. 396. 

3 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 650 (1932); also 1932 Book of A.S.T.M. 
entative Standards, p. 206. 
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MALLEABLE IRON CASTINGS 


ON 


Committee A-7 on Malleable Iron Castings has held no meeting 
during the year 1932. 

The Subcommittees on Corrosion Resisting Properties of Malle- 
able Iron and on Specifications for Malleable Castings for Flanges, 
Pipe Fittings and Valve Parts have no reports to make at this time. 
The work of these subcommittees is, however, being continued. 

The committee recommends that the tentative revision of the 
Standard Specifications for Malleable Castings (A 47 — 30),' proposed 
last year in the form of separate tentative specifications entitled 
Tentative Specifications for Malleable Iron Castings (A 47 — 32 T),? 
be referred to letter ballot of the Society for adoption to supersede 
the present standard specifications. This recommendation has 
been referred to letter ballot of the committee which consists of 
38 members; 30 members have returned their ballots, of whom 28 
have voted affirmatively, 0 negatively and 2 members marked their 
ballots not voting. 


This report has been submitted to letter ballot of the committee 
which consists of 38 members; 31 members returned their ballots, 
all of whom have voted affirmatively. 


Respectfully submitted on behalf of the committee, 


ats 
W. P. UTNAM, 
Chairman. 


ENRIQUE ToUcEDA, 


The tentative revision of the Standard Specifications for Malleable Castings, 
in the form of separate tentative specifications to supersede the present standard, 
was approved at the annual meeting and subsequently adopted as standard by 
letter ballot of the Society on September 1, 1933. The standard specifications 
appear in the 1933 Book of A.S.T.M. Standards, Part I, page 490. 


11930 Book of A.S.T.M. Standards, Part I, p. 491. 


Proceedings, Am. Soc. Testing Mats., Vol. 32, Part Lp. 633 1932 Book of A.S.T.M. 
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AND RELATED ALLOYS 

62 f Committee A-10 has held no meeting during the year, the aa 

. - last meeting having been held during the 1932 annual meeting of the a 
. ia Society. A meeting of the Advisory Committee was held in New 

_ York City, on March 8, 1933, while subcommittees have met in- The 


_ frequently, relying largely on correspondence for conducting their 
_ work. A few changes in personnel have taken place, resulting in a chic 
"present membership of 55: of whom 23 are classed as producers, 22 


exal 

consumers and 10 as general interest members. A-1 
ACTIVITIES OF SUBCOMMITTEES 

Subcommittee I on Classification of Data (T. H. Nelson, chairman). sub 

—This subcommittee has listed the various chemical, physical, ass" 

mechanical and fabricating properties that are of importance in a“ 


- connection with the manufacture and application of alloys within its , 
jurisdiction, and is now constructing a form for the presentation of in J 


these data along with information on successful spheres of application, e 
marketed forms, etc., this form to permit compact assembly of the Tw 
| i oe a8 data for each alloy type on the two pages of a single printed sheet. po! 

pa It is further assembling, in its initial efforts, strictly representative ry: 
_ data and information on the following alloys, regarded as belonging for 
4to 6 per cent chromium 
9 to 11 per cent chromium with silicon 
12 to 14 per cent chromium with 0.12 per cent maximum carbon whi 
12 to 14 per cent chromium with 0.40 per cent maximum carbon ee of ¢ 


16 to 18 per cent chromium with 0.12 per cent maximum carbon teas 
16 to 18 per cent chromium with 0.70 per cent maximum carbon Seas 
20 to 30 per cent chromium 


q ie Subsequently, attention will be devoted to the following three addi- 
tional groups: iron-nickel alloys, iron-chromium-nickel alloys with 
chromium in greater percentage than nickel, and iron-chromium- 

nickel alloys with nickel in greater percentage than chromium. A 

scheme of numerical designation has been established that will be 

used in connection with these data sheets and likewise used in 
specifications. 
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On IRON-CHROMIUM-NICKEL AND RELATED ALLOYS 


Subcommitiee III on Methods of Chemical Analysis (F. B. Foley, 


chairman).—Subcommittee III is continuing to assemble and collect _ 


for study methods of analysis of the high-chromium-nickel-iron | 
alloys for the purpose of developing a recommended procedure. 

Subcommittee IV on Methods of Corrosion Testing (W. R. Huey, 
chairman).—The laboratory corrosion studies of four corrosion- 
resistant alloys, using several methods of examination, have been 
completed, the summary of this work is presented in the report 
appended hereto. Additional problems for this subcommittee to 
undertake are to be discussed at the June meeting. 

Subcommiitee VI on Metallography (C. E. MacQuigg, chairman) .— 
There is now in the final stage of preparation a report covering in 
detail the suggested practice for the polishing and etching of iron- 
chromium, and iron-chromium-nickel steels for their metallographic 
examination, which should be ready for presentation to Committee 
A-10 at the approaching meeting in Chicago. 

Subcommittee VII on Welding (F. B. Olcott, chairman).—This 
subcommittee has prepared what may be described as a recommended 
practice for the examination and inspection of welds in iron-chromium 
and iron-chromium-nickel alloys, which will be presented to the 
committee for discussion at its meeting during the annual meeting 
in June. 

Subcommittee VIII on Specifications (N. L. Mochel, chairman).— 
Two new sections of this subcommittee have been formed: one, under 
the guidance of Mr. F. B. Foley, to prepare specifications for castings 
and the other, directed by Mr. C. C. Snyder, to draw up specifications 
for sheets. Each of these specifications is to include all of the 
commercially important alloy types generally available in their 
respective forms. 


This report has been submitted to letter ballot of the committee, 
which consists of 55 members; 24 members returned their ballots, 
of whom 23 have voted affirmatively and 1 negatively. paw 9 


Respectfully submitted on behalf of the committee, ; 


JEROME STRAUSS, 


H. D. NEWELL, 
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REPORT OF SUBCOMMITTEE IV ON METHODS OF CORROSION 
TESTING 


ge. The testing of materials by exposure to corrosive conditions, 
sitar either natural or artificial, may be conducted for two purposes. These 
_-——spurposes are remotely related, but a better concept of the general 
‘ aa is possible if they are considered as separate and distinct. 
ea A corrosion test may be used as a part of the technique employed 
in making a selection of material for equipment which is required to 
«1% withstand corrosive service conditions. For this purpose, any single 
r _ corrosion test, or several different corrosion tests, may be used. A 
ss severe test may be employed for material to be used under mildly 
7 corrosive conditions, or vice versa, depending upon the method of 
measuring the corrosion effects; for the purpose of material selection, 
the test must obviously bear some relation to service but to obtain 
information within a reasonable time limit, some service conditions 
must be intensified or otherwise altered. However, the test will fail 
to indicate the choice of the most suitable material unless it is assumed 
in the beginning that the test conditions can seldom simulate the 
; service faithfully, and unless the test results are intelligently inter- 
preted in the light of full knowledge not only of service conditions but 
also of test conditions and of the physical and mechanical properties 
of the material. The test may be complex or simple, may be con- 
ducted in the laboratory or in the field, and the data obtained may be 
expressed in terms of any arbitrary unit; but the success of the test 
_ depends entirely upon intelligent interpretation of results. Details 
_ of procedure are secondary to interpretation of the test data. 
e The second purpose of testing materials by corrosion is to deter- 
mine whether the material conforms to a previously established stand- 
_ ard of quality as measured by corrosion resistance. For this purpose, 
the testing procedure must be devised to produce accurate, readily 
_ reproducible data upon every occasion that the test is used. In 
contrast with the test for the selection of material for a specific 
__ purpose, the procedure is of paramount importance in this case and it 
should be simplified to the point where the variable factors are 
eliminated, or reduced to a minimum, so that it is conducive to repro- 
ducible accuracy of data. The interpretation of the data is not nearly 
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MetHops oF Corrosion TESTING 


In order to define more clearly the distinct and separate purposes: 
of these two types of corrosion test, there follows a brief description — 
of the suggested manner of use. The selection type of test may be ae 
applied to a number of different materials, which show promise of = 
being suitable for the service under consideration. Before final 
selection is made, a series of different tests may be necessary to 
establish not only corrosion resistance but also other characteristics, ae 
such for example as physical, mechanical and fabricating properties. _ 
Following this stage of the general testing procedure, further elimina- 
tion of unsuitable material may be accomplished by actual use of 
small scale equipment under the conditions of service. When the _ 
choice has been made, samples of the material to be used in the _— 
full scale equipment should be subjected to the type of test mentioned __ 
secondly, which may be called the inspection test; its purpose is to __ 4 : 
insure uniformity and also conformity to the quality of the samples __ é 
originally approved. 

It is important to note at this point that a much wider latitude _ 
in the choice of the testing medium is permissible than in the case of i 
the test for material selection. The test should be based upon: 
first, the general nature of the material inspected (that is, common 
steel, high-chromium steel, copper-base alloys, etc.); second, the * 
irregularities from lot to lot of manufactured product that may 
produce irregular service performance and are therefore to be detected; _ 
third, the nature of the service to be performed. However,themedium | 
of the test need not be the medium of service, provided they both 
react similarly in the detection of these differences between lots of 
material. As a specific example, nitric acid may serve for high- 
chromium steels used under any oxidizing conditions but may not 
necessarily be useful for the material of equipment for handling certain _ 
solutions containing reducing acids. If the data obtained are accu- 
rately reproducible, a standard of quality can be established for the 
particular material being tested. After this standard has been deter- 
mined for the material selected by the first mentioned type of test, 
the degree of adherence to this standard may readily be established 
for all such material purchased subsequently. With intelligent 
interpretation, a similar degree of confidence may be placed in a 
properly planned corrosion test for determining the quality of mate- 
rials as in a hardness or tension test. 

Further discussion of the general subject is not within the scope 
of this report. Two committees of this Society, Committee A-5 on 
Corrosion of Iron and Steel and Committee B-3 on Corrosion of 
Non- Ferrous Metals and Alloys, have cane extensive inv oo all 


| 
| 
4 
ii 
} 
ll 
| 
| 1 
‘ig 
4 
4 
‘ia } 
| ‘ 
ri? 
i 
| 
a } 
| 


180 REPORT OF SUBCOMMITTEE IV or CoMMITTEE A-10 


om tions concerned chiefly with the corrosion of materials exposed to 
; laboratory and service conditions. Critical discussion of various 
types of corrosion test and data obtained from exposure tests are 


(X 100) 


Fic. 1.—Photomicrographs of Alloy A, Transverse Glyceregia Etch. clea 


Material Annealed at 2000 F. (1095 C.), Quenched in Water. ite... 
Chemical Analysis, per cent: 


__-: previous years. Much work has been done by others, and the litera- 
ture on corrosion and corrosion testing is most voluminous. 


1 See pp. 140 and 232. 
* Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, pp. 171, 252 (1931); Vol. 32, Part I, 
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COLLABORATIVE TESTING PROGRAM 


At the beginning of experimental work undertaken by Sub- 
committee IV of Committee A-10, it was decided to restrict the 
scope of activity to the development of a corrosion test or tests for 
inspection of iron-chromium, iron-chromium-nickel, and related alloys. 


Fic. 2.—Photomicrographs of Alloy B. 5 
Material Annealed at 1450 F. (790 C.), Cooled in Furnace. 
Chemical Analysis, per cent: 


The first phase of this work has been completed and is reported here- — 

with. 


The purpose of the testing program was to determine the extent s : 
of agreement in data obtained by several laboratories following care- — . 
fully prescribed test samples of three 
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if commercially important alloys were supplied to fifteen industrial 

i and institutional laboratories for test by three different methods of 

corrosion testing. The test methods chosen are of interest to different 
classes of alloy steel users. off age 
(x 100) Me eee _ 


% 


(X 1000) (X 1000) 
Fic. 3.—Photomicrographs of Alloy C. 
Material Annealed at 1300 F. (705 C.), Cooled in Furnace. 
Chemical Analysis, per cent: 


The samples supplied to the collaborating laboratories were cut 
from 1-in. diameter bars made by companies represented on the sub- 
committee. Before cutting the short lengths required for preparing 
the test specimens, a piece 6 in. in length was cut from each end of 
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On METHODS OF CORROSION TESTING 


each bar and discarded. Each short length was stamped with hae: a 
identifying letter and numbers before shipment to the testing aa ; eal 
tory, and each test specimen cut therefrom was likewise stamped q cel i, 


the laboratory. For example, A-10-4 designates Alloy A, laboratory 


(X 100) (X 100) 


(X 1000) 


¥ Material Annealed at 1700 F. (925 C.), Cooled in Furnace. aft 
Chemical Analysis, per cent: le 4 aT 
No. 10, and specimen No. 4. Test specimens were prepared by the 
ut participating laboratories. 
ib- Representative photomicrographs of the alloys are shown in 
ng Figs. 1 to 4. Chemical analysis was made by the U. S. Bureau of 3 
of Standards, the manufacturers and athirdlaboratory, = 
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The chemical composition and heat treatment of the alloys are 
as follows: 


CHEMICAL COMPOSITION, PER CENT 
MAn- 

CARBON GANESE Sutrur Siiicon NICKEL 
.08 0.38 : 0.013 0.50 8.96 
.09 .24 
.095 0.41 .09 


0.39 
.07 0.36 
10 0.45 
-125 0.46 


0.45 

wand 

.106 0.46 

Heat TREATMENT 
Annealed by quenching in water from 2000 F. 
Annealed at 1450 F.; cooled in furnace. 
Annealed at 1300 F.; cooled in furnace. 
Annealed at 1700 F.; cooled in furnace. 


Test Procedure: 


Instructions to Laboratories—Each laboratory was — with 
a detailed description of the tests used and with supplementary special 
information regarding test procedure when requested. The chair- 
- man of Subcommittee IV visited many of the laboratories to deter- 
_ mine whether the testing apparatus conformed with specifications. 
_ No especial effort was made by the subcommittee to assist in or enforce 
adherence to instructions regarding test procedure. The portions of 
the general instructions describing details of equipment and pro- 
cedure that were sent to all laboratories are as follows: 


Salt Spray Test: 


The salt spray test is rather widely used in corrosion testing investigation. 
The construction of the salt spray cabinet and the dimensions of the test speci- 
men used are shown in Fig. 5. It is important that the specifications for the 
cabinet and the preparation of the test specimen be followed by all the partic- 
ipating laboratories, as the nature of the salt spray test makes it possible to 
obtain a number of variable results if apparently trifling changes are made in 
the test procedure. The dimensions and finishing instructions regarding the 
test specimen should be followed by the various laboratories. However, as 
a control on the effect of specimen preparation as carried out by the different 
laboratories, standard specimens will be prepared at the Naval Gun Factory, 
Washington, D. C., and one specimen of each alloy will be forwarded to the 
testing laboratory for inclusion in the test. a ro 
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Tine Alloy A { Bureau of Standards 17.5 | 
q Alloy B { Bureau of Standards. ¢ 
0.010 0.012 0.34 0.11 17.29 
Manufacturer....... 0.016 0.013 0.32 0.10 12.98 
Alloy C 4 Bureau of Standards. 
cin 0.010 0.012 0.32 0.13 13.05 
Manufacturer....... 2.98 
Alloy D Bureau of Standards 3.0 
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Test Equipment.—The general arrangement of the Navy standard salt 
spray tank is shown in Fig. 5. The following information is furnished to 
facilitate assembly and operation: 


. The sides and bottom of the tank may be made of Alberene stone, slate or 


plate glass. Alberene stone, however, inasmuch as it is worked more readily 


_ than the slate or plate glass, is preferable. In making up the tank with Alberene 


_ Stone or slate, apply a cement made of glycerin and litharge to all joints. Mix 
_ the glycerin and litharge to make a good paste of medium consistency and 


give the surfaces of the stone, which will be in contact, a thin coating of the 
The cement must be handled quickly 


cement, about } in. thick. The frame to hold the Alberene tank is made up of 
steel angles 1} by 1} in. The glass top of the tank rests on a rubber gasket, 
which, in turn, rests on the Alberene stone. This gasket is made of soft iron 
wire covered with j-in. rubber tubing. The glass top is held in place by clamps, 
one end of each clamp resting on the glass top, the other end on the steel angle. 
A piece of rubber should be placed between the glass top and the end of the 
clamp to prevent breakage of the glass when the clamp is tightened down. 
The hanger and specimen supports should be made of glass to avoid contami- 
nation by solution. A vent is provided on one end of the tank to remove the 
air and spray. It is recommended that this vent tubing be led outside inasmuch 
as the exhaust air from this vent has a corrosive effect on any machinery or 
laboratory apparatus which may be subjected to it. Adjust the atomizers 
which screw into the atomizer bracket so that the thread is a tight fit in order 
to keep the holes of the atomizers in perfect alignment when they are adjusted 
by screwing in the bracket. The holes of the atomizers should be in direct 
alignment without side play. When putting the tank into operation adjust 
the atomizers until a good spray is obtained. When necessary, run a 7-in. 
diameter wire through the atomizer tips to clean them out. 


of sample stock. Two of these pieces to be forwarded to the Naval Gun Factory 


. Sample Preparation.—Eight pieces 3 in. in length to be cut from each grade 


for preparation of control salt spray specimens. The remaining six pieces are 
to be machined to the exact dimensions shown in Fig. 5 according to the follow- 


ing procedure: 


(a) Finished machine cut; 

(b) Remove tool marks with a 12-in., No. 3 smooth flat file. Use a new 
file for each grade of alloy to avoid contamination of the specimen; 

(c) Remove file marks with a dry No. 00 emery cloth, using a new piece 
of cloth for each specimen. Wet finishing produces a higher polish than is 
desired. In all of the finishing operations carefully avoid too rapid working 
as it would seriously alter the results if the sample became heated by friction. 

After the specimens are finished, wrap them immediately in tissue paper 
and tin foil. Place the wrapped specimens in a desiccator as soon as possible 
and keep at least one week before testing. The reason for this procedure is to 
insure that all specimens have had the same period for formation of film. 

Preparation of Salt Soiution.—Each laboratory is being provided with c. p. 
sodium chloride furnished from one source. When this is received the solution 
should be made, using distilled water, to a concentration of 20 per cent NaCl 
by weight. Before placing a solution in the salt spray cabinet, it should be 


! The salt spray test included in this investigation was not the standard test used by the Navy, 
gee comments by C. E. Margerum, p. 207. 
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filtered through asbestos. Sufficient solution will be contained in the bottom 
of the salt spray cabinet to operate for 72 hr. Ten quarts of solution will keep 
the atomizer supplied for continuous running over a period of two weeks. 

Testing Procedure-—After the specimens have been aged in the manner 
indicated above for at least one week, they may be removed from the wrapping, 
carefully washed in alcohol and ether to remove grease, dried and placed on 
the specimen support. Also, the specimens should be placed at as nearly as 
possible the same distance from the baffle. Each laboratory should use the 
specimen support located at about mid-position between the baffle and the end 
of the cabinet. The air for atomization shall be humidified by passing through 
the air washing column filled two thirds full with distilled water, maintaining a 
pressure in the apparatus of about 10 to 12 lb. The condition of the spray 
inside the cabinet should be observed frequently to insure that uniform distri- 
bution and atomization are maintained. Adjustment of air pressure or cleaning 
of the nozzle will correct any irregularities in this respect. The test should be 
operated in this manner for each set of four samples for exactly 72 hr. (The 
cabinet should be placed at a point where the temperature remains fairly con- 
stant. All laboratories should run the test between 70 and 80 F.) 

At the end of the test the samples should be removed and carefully washed 
with gentle rubbing. Dry carefully with alcohol and ether and place the 
samples in the desiccator or by other satisfactory means keep them from exposure 
to laboratory fumes, etc., until the time for examination by the committee. 


Boiling Nitric Acid Test: 
This test consists in immersing specimens in 65 per cent’ boiling 


nitric acid for 240 hr., the specimens to be removed, weighed, and 
acid changed every 48 hr. 


Sample Preparation.—From the sample bars, cut 8 discs about 4 in. thick 
for each grade. To finish, machine to j in. in diameter by } in. in thickness, drill 
a }-in. diameter hole at a point } in. from the edge, remove tool marks on 
all surfaces, using dry No. 120 French emery paper, working slowly to avoid 
friction heating and using new papers for each specimen. All finishing opera- 
tions must be done slowly to avoid heating. A mirror finish should be avoided. 

After the samples are finished, measure carefully for calculation of area, 
including the inner surface of the hole and determine specific gravity by the 
water displacement method. Wrap the specimen in tissue paper and tin foil 
and keep in a desiccator for at least one week before testing. 

Testing Equipment.—Use approximately a 1-liter Erlenmeyer flask equipped 
with a 30-in. reflux condenser, fitted into the flask neck with ground glass 
joint. Place the flask on an electric hot plate of the three burner, three heat 
type. A satisfactory arrangement of the apparatus is shown in Fig. 6. Other 
equipment required includes grinding and polishing equipment of conventional 
type and a chemical balance for weighing specimens. 

Preparation of Solution—The acid solution to be used should be made 
from commercially pure nitric acid to a concentration of 65 per cent HNO; by 
weight. An analysis of the acid should be made before testing is begun to 
determine HNO;, H.SOQ,, and HCl! because the concentration and impurities 
affect the highly accurate results obtainable, using this test. Strength of acid 
should be checked occasionally at the conclusion of a test period by titration 
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against standard alkali. A quick test to determine whether acid is being lost 
by volatilization may be made by holding litmus paper at outlet of condenser 
tube. If paper turns red, more cooling water is required. 

Test Procedure-——When the acid has been prepared and analyzed place 
700 cc. in each flask. After the specimens have been carefully measured, de- 
termine the density and then thoroughly clean them with alcohol and ether for 
grease removal, dry and weigh to the third decimal place in grams on an accurate 


1G. 6.—Boiling Nitric Acid Test Apparatus. 


Siete balance. Place samples on glass hooks in such manner that they are 

a _ fully immersed and that they are not in contact with each other or the sides of 
the flask. Three samples of the same grade of alloy may be tested in one flask, 
providing they do not come in contact. After turning the cooling water through 

_ the condensers, switch on the electric hot plate to the high position and after 

_ boiling begins, it may be maintained with the switch in the middle position. 

_ Maintain boiling continuously for exactly 48 hr. Remove samples at the end 

_ of this time, flood with water and rub with a rubber stopper to remove any 
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corrosion products, dry with alcohol and ether and weigh. Repeat this pro- 
cedure for five 48-hr. periods, making a total testing time of 240 hr. As in the 
case of the salt spray test, two separate tests are to be made, using four speci- 
mens of each grade in each test. Renew acid for each 48-hr. test period. 
Calculation of Results —The data should be reported i in qlee penetration 
per month which is calculated from the following: 
43.9 W 
AsT 
where R = corrosion rate in inches per month; 
43.9 = conversion factor; 
W = weight loss in grams; 
A = total area in square inches; 
s = density in grams per cubic centimeter; and 
T = time in hours. 


The corrosion rate should be determined for each 4 48- hr. period and for the total 
240-hr. test duration. 
es 


Copper Sulfate Stain Test: 


The copper sulfate stain test represents the quick field test which 
may be regarded in the nature of a qualitative inspection test. | 
The procedure is as follows: Bi ey 


The surface of the sample is filed and ground smooth. The finish of the 
specimen may be obtained by use of No. 120 emery paper. The solution used 
for making the test consists of the following: 4g. of CuSO,; 18 g. of H:SO,; and 
90 g.- of H,0. 

Place a drop of this solution upon the metal and note the rate of copper 
deposit. Entire freedom from copper deposit is an indication of good corrosion 
resistance. In a case of hardening grades of stainless steel, material improperly 
hardened for maximum corrosion resistance will show a deposit. The rate of 
deposit, if it occurs, is the significant value in this test. Six determinations on 
each specimen should be made. 


>. 
Discussion oF Data 


Boiling Nitric Acid Test: 

The boiling nitric acid test results from all laboratories are shown 
in Table I. 

In Table II which gives the summary of boiling nitric acid test 
data for all alloys it is shown that the greatest deviation from the 
weighted average of all laboratories is 25.7 per cent. In this case, 
Alloy A, the corrosion rates were very low and covered an extreme 
range of 0.00088 to 0.00122 in. per month. For all alloys and all 
laboratories 55 per cent of the average corrosion rates deviated from 
the weighted average less than 6 per cent. The various tabulations 
presented herein are based upon approximately 2240 single deter- 
minations from 12 laboratories. The following tabulation shows the 
excellent agreement in the data reported. The figures given are the 
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Deviation 


Average 


Lab. Lab. | Weighted 


No. 12 | No. 13 


Lab. 
No. 11 


se 


Lab. 
No. 9 


No. 8 


No.7 


No. 5 


0.00225 | 0.00259 | 0.00249 | 0.00225 


0.00195 | 0.00106 | 0.00234 | 0 
0.00210 | 0.00201 | 0.00242 | 0. 


Corrosion Rate Lycnes per Monts. 


Lab. Lab. Lab. Lab. Lab. 
No. 6 


No. 4 


Lab. 
No. 3 
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Autor B: 17.3 per cent Coromrum. ANNEALED at 1450 F. (790 C.), Furnace Coorzp. 


Lab. 
No, 2 


Lab. 
No. 1 


omitted in calculating weighted average. _ 
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Percentage 
Deviation 


0.0094 


Weighted 
Average 


Lab. 
No. 13 


» oso 


HE 


coco 


Lab. 
No. 12 


0.00980 | 0.00657* 


Lab. 
No. 11 


cor 


coo ooo 


Lab. 
No. 9 
0.00878 | 0.01026 


(Continued). 
Lab 
No. 8 


ESL 


Lab 
No. 7 


01180 | 0.01085 | 0.01218 | 0.00888 | 0.01029 


01069 | 0.01000 | 0.00877 | 0.00856 | 0.0102: 


.01130*| 0.01043 | 0.01038 


“a 


0.00957 | 0.00984 


0.00892 | 0.01051" 
0.01055 | 0.01050 | ....... 
0.00872 | 0.00044, ....... 


= 
5 
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= 
3 
> 


* These average data omitted in calculating weighted average. 
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Autor C: 13 cent Carnomrum. at 1300 F, (705 C.). 


0.00839 | 0.01000* 
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00917 


® Test periods were 48 hr. duration each. 
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percentage of total average rate values falling within various ranges 
of deviation indicated. 


PERCENTAGE OF AVERAGE VALUES* 
RANGE OF Attoy ALLoy ALLoy ALLOY 
PERCENTAGE DEVIATION =— A B c D TOTAL 
® Five average determinations were omitted from a total of 47 determinations, in calculating the Pa + he 
data of this table. 2 
In several instances, data were omitted in calculating averages 
for the various tabulations. These omissions are indicated by an 
asterisk against those values in the table. It was apparent that these = 
data were sufficiently above or below the majority of the data to ree 
justify the omission. Laboratory No. 3 used 70.1 per cent HNO; 4. i. 
and laboratory No. 13 reported difficulty in keeping the acid boiling. Fs £ 
Errors were found in calculations of corrosion rate in some cases. In _ <4 | 
this manner some of the discrepancies may be explained. ae 
The acid strengths reported by the various laboratories are as] ie 
follows: cH 
HNOs, TORY TORY TORY 
LABORATORY ORIGINAL ALLoy No. 1 No. 5 No. 9 
No. 6.......... 65 65.35 65.0 66.8 
65 
ph 


Salt Spray Test: 

An attempt has been made to evaluate the qualitative data 3 
(Table III) that were obtained from observation of salt spray test __ e 
specimens. The method of classification is somewhat different from i 
that specified by the Navy, but the same bacic scheme is used. The 
number of pits on each ile has been determined approximately } 
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TABLE III.—Sa.t Spray Test RESULTs. 


Definition of rating; rating based surface of (tay 
Rating B = Slight stain only. ts or etching ; 
Rating B — stain caly. No pits or site be 
Rating D = General ini Rust. veral pits. 
Rating E = Heavy stain. Rust. Seale. ing. Pits. oS ae Ay 
Norg.—Approximate number of visible pits are indicated by subscript on Ratings C and D. 
Specimen Rating per Modified Navy Specifications® 
Laboratory NGF Specimens Prepared by Each Laboratory Remarks red 
1 2 1 2 3 4 5 6 7 8 
Autor A 
A Bi BIB Ne pits etching 
Cc A B Cc Cc B B B Pits etched. 
G@ | .. B Gel Gy| Heavy rust. Pitectched 
| | .. | Pitectehed. 
B Gi GiGi Gi .. .. | Pits etched. Several. 
Cc B B Cc B B B B .. | No etching. 
A Cs A A A A Ce | Pits werd 
Autor B 
C C: | G | .. | .. | .. | .. | .. | .. | Staining. No etching 
Cy G .. B | Gol] Gel No 
Cs Cs | Ca} Da| Cs} Co] Co] Ge] .. i 3 
Ds | .. | .. | Ca} Ca | Ce} Cs} Cy | Heavy staining. No etching. 
C: Ce | Ca} Ce} Co} .. | .. [No 
ie Cc; B B B B B “> .. | Light No etch 
Du | Cz| Cz | Cy} .. | .. | Medium staining. Pits 
C2! G2} C ig .. | Considerable stain. No etching 
| | Gol Gl Gy | Considerable stain. No ctehing. 
B Gi Gi 4 
Autor C 
Du Du Ds Du es | es ee a» General t —o 
De | Ds | .. | .. | | 
Dr Cs | Du} Ds; Ds | Ds | Ds| .. | .. | General 
De | De | Gl G .. | General etching. 
Co | | Gl Gl] G| | | Pits etched. 
Cs ah Ce | Ce} Ca | Ca} Cy} Ce | Pit areas etched. v 
Dw Dw | Ds} Dis} Du .. | General etching and pits. 
Ds Ds De | De| De} De | De | De] .. .. | General . Spotty 
Ds | Ds| Cs} De} Ds | De | De} Ds | Pit areas 
De De «» | | Go} Ce} Dy | Dy | Ds | Pit areas etched. 
Autor D 
Ds Ds Cs} Cs} De} De | Dy! Pits 
Ds De | De} Ds| E | Daj De} .. | .. rey. 
boastde E E re. ome E E E E E E | Heavy rusting and pits. ; 
De | Dw | Dr| Dr| Dr} De| De} Da} .. | .. | General etching. je 
De | De | ie | Ds | Del .. | .. | General otebing and pits 
Jar D D E E E E E E % .. | Heavy rusting and spots. 
| .. | De| Ds| Ds} Ds| De| De| ih | Pit areas etched. 
D: Ds -- | « | D | D | Da} De} Dr | Dy | Pit areas etched. 
tested 
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On MerHops of Corrosion TESTING 


and is recorded in Table IV. The degree of severity at the various 
laboratories is shown in the following tabulation: 


ad ONLY. (D +E)*% 
- LABORATORY 
No. 2 No. 13 
No, 12 No. 11 
See Table III. 
: The value of the salt spray test may be enhanced by making the 
: data quantitative. A method of presenting salt spray test data is : 
5 contained in a recent paper by Arness and Ostrofsky.1 By a com- 7 
t bination of photography and planimeter measurement the affected 
§ area may be accurately determined, in a manner similar to that 
: suggested in the paper mentioned. 
“ While there are some points of agreement in the results, it may | 
° be stated that the salt spray test does not compare favorably with the 
g boiling nitric acid test in yielding reproducible data. Based upon . 
0 general appearance of the specimens and upon numerical rating, as 
§ presented in Tables III, IV and V, there is reasonably close agreement 
at in the extremes of attack. Photographs of the four alloys showing 
oe the NGF specimens and the worst and least corroded specimens after 
5 the salt spray test from all the laboratories are shown in Figs. 7 to 10. 
: From careful examination of the specimens, the following general 


comments may be made: 

1. In most instances, the specimens prepared at the Naval Gun 
Factory (NGF) were more severely attacked than those prepared at 
the other laboratories. The surface finish on the NGF specimens was 
somewhat coarser in texture than on the laboratory specimens. How- 
ever, the evidence of these tests was not strong enough to warrant 
the conclusion that the degree of difference in surface finish noted 
caused an appreciable difference in attack. Further information on 


this point may be had by reference to the paper by Arness and 
Ostrofsky noted above. 


1 Arness and Ostrofsky, ‘‘Corrosion Resistance of Iron Chromium Alloys in Various Media,” 
Transactions, Am. Soc. Steet ree Vol. XX, 1932. 
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2. There was considerable variation in the attack on specimens 
of the same alloy tested in a given laboratory. There was con- 
siderable variation in the severity of attack on specimens from the 
same bar tested by different laboratories. Both of these points are 


apparent in the photograph of specimens tested by laborat 


4 and 6, shown in Fig. 11. 


TABLE VI.—Copper SULFATE STAIN TEST RESULTs. 
Time RANGE FoR Copper DeposiTIoN tn SECONDS. 


ories Nos. 


Alloy C Alloy D 

Specimens Total Specimens Total 
1 2 3 2 3 
180-270 180-420 

216 224 

35-90 30-90 

49 47 

145-220 128-230 

172 170 

40-95 70-130 

78 95 

“120° 

“90 

55-65 55-65 

61 60 

42-67 37-67 

55 48 
180-240 180-240 

216 214 

70-95 65-110 

80 

35-270 30-540 

116 154 

+251 


example, as local adherence of condensed spray. 


3. Many of the specimens were badly pitted, and in several 
instances these pits occurred at approximately similar locations on 
corresponding specimens. ‘There is no assurance that these pits are 
_ always the result of the structural condition of the alloys; they may 
equally as well be due to the idiosyncrasies of the test such, for 
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Copper Sulfate Stain Test: rants 


The copper sulfate stain test data shown in Table VI indicate 
the lack of agreement in quantitative results that characterizes this 
test. There is no evidence in the nature of the discrepancy of data 
to permit an explanation of causes. The most obvious possible 
causes of disagreement in data are: conditions of specimen surface, 
failure to note first appearance of copper deposit, and variation in 
temperature or composition of the sulfate solution. It is apparent 
that the test is highly sensitive to variable factors, from the fact that 
there is considerable variation in time required for the deposit to 
develop at different spots on the restricted area of a single specimen. 
There was universal agreement only in the facts that none of the speci- 
mens of Alloys A and B showed a deposit, and that all specimens of 
Alloys C and D showed the deposit although after varying periods of 


time. 


It is the intention of Subcommittee IV to continue with other 
experimental work and study for the purpose of developing a method 
of corrosion testing that will deserve consideration as a standard 
method. In the meantime, certain recommendations may be made, 
based upon the work done to date and applying strictly to the detailed 
methods described herein. They are as follows: 

1. Neither the salt spray test nor the copper sulfate stain test 
may be considered as quantitative, nor its results reproducible in 
the same or different laboratories. The data from both of these tests 
are likely to be erratic. Hence, no important decision should be 
based on the data, concerning the suitability of an alloy for a given 
service or the quality of a particular sample of an alloy. 

2. The boiling nitric acid test is capable of furnishing accurate, 
reproducible, quantitative data. This test may be used to deter- 
mine the quality of alloys such as those tested and reported upon 
herein. It should be noted that within reasonably broad limits this 
may be true regardless of the service conditions to which the alloys 
are to be subjected. 

Acknowledgments.—For valuable assistance in making possible the 
work zecorded herein, a word of is to the 


Bethlehem Steel Co. 
Carpenter Steel Co. 
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TESTING PARTICIPANTS 


Telephone Laboratories, Inc. 

Carpenter Steel Co. ‘me ob lo 


= 


"The Midvale Co. 
Republic Steel Corp. aids af 


Union Carbide and Carbon Research 

Westinghouse Electric and Mfg. Co. noone 
CoMMENTS By DISCUSSERS 


The report of Subcommittee IV was sent out in preliminary form 
to a number of interested metallurgists and engineers for comment. 
Discussion was submitted by the following: orld 


if, . Margerum, Naval Gun Factory 

P. E. McKinney, Bethlehem Steel Co. bers bs 

F. Passano, American Rolling MillCo. 
Sam Tour, Lucius Pitkin, Inc. 


This discussion is presented in the form of abstracts giving only 
the salient features of each discussion. The several valuable sug- 
gestions made are being considered by the subcommittee in considering 
the next phase of the experimental program. 


General Comments: 


McKinney.—The results of the investigation tend to warrant the recom- 
mendations in the report, but no definite conclusions should be drawn as yet. 

Passano.—The report implies too much, and the arrangement of the sub- 
ject matter may lead to wrong interpretation through ambiguity. In general, 
corrosion testing should be conducted as nearly as possible under conditions 
similar to service conditions. The data should be presented in accordance 
with the principles formulated by the Society’s Committee on Presentation 
of Data.! 


anak Copper Sulfate Stain Test: 

a aa Tour.—More work should be done in standardizing the method of pre- 
i oko ' paring the specimen surface, particularly just prior to the final step of polishing. 


1 Manual on Presentation of Data, sponsored by Committee E-1 on Methods of Testing, presented 
at the Thirty-sixth Annual Meeting of the American Society for Testing Materials, June, 1933; 
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Boiling Nitric Acid Test: OS Wo: 

Arness.—The report offers strong evidence that it is not difficult for several 
laboratories to obtain closely reproducible results with this test. However, it 
is quite likely that greater deviation in results would have been reported if the 
alloys tested had been heat treated differently. 

It is believed that not more than one specimen should be tested in a flask, 
especially if the specimens show different corrosion rates, because of the influ- 
ence exerted on the rate by corrosion products and deviation of the area-volume 
ratio. 

It is considered unnecessary to conduct the test beyond the second or 
third 48-hr. period. Further delay in obtaining results may be avoided without 
affecting the accuracy of results by omitting the ‘“‘aging”’ of the surface of the 
specimens. 

McKinney.—Analysis of results on individual specimens indicates variation 
that can hardly justify the acceptance of average values. The nitric acid test, 
even though accurate, is too time-consuming for use as a practical control test. 

Passano.—Certain data were omitted or accepted without regard for the 
principles of statistical analysis as described by Mr. W. A. Shewhart in ‘‘ Economic 
Control of Quality of Manufactured Product.’”” The data should be expressed 
as milligrams loss per 20 sq. cm. rather than as inches penetration per month. 

Tour.—The analysis of the acid used by the various laboratories should be 
reported. More detailed description of the method of suspending specimens in 
the flask should be given. 

The data indicate that testing need not be continued beyond the second 
period. It is suggested that the test periods be changed to an initial “12-hr. 
period and two 48-hr. periods, which would permit finishing the test in one 
week. This suggested change is based on the contention that the erratic 
variations in rate that may occur for various reasons probably take place during 
the first few hours of the test. 

It is apparent from the data that Alloy B is more sensitive to the influence 
of acid concentration than the other alloys. It is suggested that this be studied. 


Salt Spray Test: 


Arness.—While the results obtained indicate that it is difficult to use the 
test as an accurate measure of corrosion resistance, the salt spray test has a 
legitimate though limited use for testing of the stainless alloys. It is contended 
that the test conditions described are too severe for the type and form (bar 
stock) of alloys used, and that it is probable that more consistent results would 
have been obtained if the solution concentration and time of test had been 
more closely suited to the alloys used. As described, the test conditions fail 
completely to simulate any known service conditions. 

The pronounced effect of such variable factors as surface stability, supply 
of oxygen, form of specimen, presence of inclusions, local strains, etc., make the 
test a measure of the stability and uniformity of the surface film, rather than of 
the inherent resistance of the alloy. Experience has shown that sheet and strip 
specimens of even the 17 per cent chromium alloy are resistant to the test 
conditions described, but that specimens of bar stock of either the straight 
chromium or the chromium-nickel alloy will not consistently withstand the test. 

Margerum.—The salt spray test included in this investigation was not the 
standard test used by the Navy under Navy Department Specifications 46-S-18. 
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_ The use of 20 per cent sodium chloride solution in the salt spray test was included 

as an alternate to 4 per cent sea salt brine, but it was not used in official tests 
as it was found unsuitable for the purpose. The Naval Gun Factory is in full 
_ concurrence with the unfavorable conclusions which appear in the subcom- 
- mittee’s report as to the salt spray testing with 20 per cent sodium chloride 
solution. The results gained by testing with 4 per cent sea salt solution are 
quite different. 

McKinney.—The results of the salt spray test, while somewhat disappoint- 
ing, will warrant further study and analysis. It is indicated that the surface 
of the specimens may have considerable influence on the results. 

It is suggested that further tests be made as follows: 

1. On specimens finished by standard emery sent out by the subcommittee. 

2. On specimens of Alloy A annealed for four hours, and furnace cooled. 

3. On specimens passivated by nitric acid. 

4. On specimens exposed according to Navy specifications 46-S-18 for four 
periods of 24 hr. with examination and rating after each period. 

5. With carefully kept temperature of the bath. 

Tour.—The test results do not indicate that the complicated shape of 
specimen used is necessary. It is suggested that a specimen be used having a 
60-deg. cone on a 0.75-in. cylindrical base. 

The nozzle for producing the spray should be specified in more detail, and 
the liquid level should be kept constant in the cabinet. Detailed and con- 
structive suggestions are given for the placing of the nozzle and for other impor- 
tant features influencing the amount and atomization of the mist or spray. 
Other suggestions offered are that the baffle be placed at an angle of 45 
_ deg., with no clearance at bottom, but 3 in. at top; that a glass wool oil strainer 
be used ahead of the air washing column; that glass be used for the shelves; 
and that the specimens be wrapped in cellophane before and after the test. 

Detailed instructions should have been given on the type of tools, the tool 
condition, and the speed of machining the specimens. It is contended that 
these factors have more effect on the results than does the method of perform- 
ing the final polishing steps. 


Respectfully submitted on behalf of the subcommittee, 


Rix: 
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REPORT OF JOINT RESEARCH COMMITTEE 
ON | 


EFFECT OF TEMPERATURE ON THE PROPERTIES OF 
METALS 


-PROGRESS REPORT TO THE SPONSOR SOCIETIES 


The work of the Joint Research Committee proceeded uninter- 
ruptedly during the past yéar and three meetings were held; one in 
Atlantic City, N. J., in June, 1932, and two in New York City in 
December, 1932, and March, 1933, respectively. a eke 


Membership: 


Two changes have occurred in the membership of the committee. 
Due to ill health, Mr. Clair Upthegrove found it necessary to with- 
draw from active work on the committee and the University of 
Michigan is now represented by Mr. A. E. White. Mr. H. W. Maack 
of the Crane Co. was appointed a member of the Joint Committee in 


Two proposed tentative methods of test covering high-temperature 
mechanical tests, appended hereto,! were prepared by Subcommittees 
C, D and E of Committee III on Technical Projects entitled, respec- 
tively, “‘ Tentative Method of Test for Short-Time High-Temperature 
Tension Tests of Metallic Materials” and ‘‘ Tentative Method of Test 
for Long-Time (Creep) High-Temperature Tension Tests of Metallic 
Materials.” 

These proposed methods which are submitted herewith to the 
sponsor societies for publication as tentative, have been approved by 
letter ballot of the Joint Committee, which consists of 14 members. 
The results of the letter ballot are given in the following table: 


Affirm- | Nega- Not 
items ative tive Voting 


I. Proposep Tentative StanpaRps 
Method of Test for Short-Time High-Temperature Tension Tests of Metallic Materials . ll 0 2 
— of Test for Long-Time (Creep) High-Temperature Tension Tests of Metallic a . . 


The results of tests made on carbon steel by three members of 
Subcommittee D of Committee III under substantially the conditions 
1See pp. 996 and 1004.—Eb. 
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outlined in the proposed Tentative Method of Test for Short-Time 
High-Temperature Tension Tests of Metallic Materials appear in 
Appendix I to this report. The results obtained at the three labora- 
tories were consistent and are cited here in support of the short-time 
tension test. Other data in explanation of certain features of the 
code appear in Appendices II and ITI. 

Attention should be called to the fact that in the final preparation 
of the short-time high-temperature tension test method the cooperation 
of Committee B-4 on Electrical-Heating, Electrical-Resistance and 
Electric-Furnace Alloys of the American Society for Testing Materials 
was secured to the end that the requirements of both the Joint Com- 
mittee and Committee B-4 might be met in a single method. The 
results of independent researches carried out by Committee B-4 and 
the experience of its membership were made available to the Joint 
Committee through Mr. F. E. Bash, secretary of Committee B-4. 


unds: 


National Electric Light Association, Engineering Foundation, National 
Research Council, American Petecleum Institute, and the Alloy 
Casting Manufacturers Association amounted to about $8500. Of 
this, about $5000 was paid (over a period of 15 months) to the Battelle 
Memorial Institute and $2000 (over a period of 12 months) to the 
University of Illinois for sponsored researches. A payment of about 
$1500 was made to the Babcock & Wilcox Co. for special materials, 
and a small sum was also expended at the Carpenter Steel Co. for the 
rolling of steels for test. 

The sums paid to these cooperators did not cover the entire costs 
to them of the materials or tests, the difference in each case representing 
part of their respective contributions to the work of the Joint Com- 
mittee. Battelle Memorial Institute contributed approximately $1000 
of its own funds to committee work, and the Babcock & Wilcox Co. 
likewise expended an appreciable sum in excess of the $1500 pay- 
ment for the preparation of the special austenitic nickel-chromium 
steel melts required by the committee. 

Acknowledgment should also be made to the Union Carbide and 
Carbon Research Laboratories, The International Nickel Co., Inc., 
and especially to The Superheater Co. for their contributions.to the 
work of the committee through the machining of a considerable quan- 
tity of test materials. 

The balance remaining from the original sum of some $9200, 
together with an additional grant of $3000 authorized for work of the 
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committee during 1933 by the Engineering Foundation, will make it 
practicable to continue the sponsored researches relating to austenitic 
chromium-nickel stainless steels during the current calendar year and 
permit completion of the program originally outlined. 


Committee Researches: 


Due to the unsatisfactory economic conditions resulting in cur- 
tailment of many technical activities, the major progress in com- 
mittee researches was made in those parts supported in part by 
direct contributions. 

The results obtained in sponsored researches at the University 
of Illinois and the Battelle Memorial Institute, together with certain 
additional information obtained through cooperative committee work, 
will probably be reported completely during the latter part of the 
present calendar year. Comparisons will be available of cast and 
wrought 18 per cent chromium, 8 per cent nickel stainless steels with 
different carbon contents. Creep and fatigue characteristics of these 
materials will be given at temperatures up to 1200 F. 


New Committee: 


Problems relating to high-temperature applications of metals in 
oil refineries have been the basis of much interest and discussiom during 
the past few years. 

Acting upon suggestions from representatives of the American 
Association of Steel Manufacturers, and with the cooperation of the 
Refinery Division of the American Petroleum Institute, a new com- 
mittee was formed within the Joint Committee during March, 1933. 
This committee, to be known as Committee V on Oil Refinery Prob- 
lems (A.P.I. and A.A.S.M. cooperating) is comprised of three or 
four representatives from each of the three groups mentioned, and 
will undertake as its first work a survey of problems relating to still 
tube materials. 

The present membership of Committee V is as follows: 


NAME REPRESENTING i 
H. W. Gillett, Battelle Memorial Institute Joint Committee = 


C. E. MacQuigg, Union Carbide and Carbon Research 

Laboratories, Inc Joint Committee 
Joint Committee 

Am. Petroleum Inst. 

Am. Petroleum Inst. 

Am. Petroleum Inst. 
. M. Am. Assn. Steel Mfrs. 
. L. Wilson, Ti Am. Assn. Steel Mfrs. 
C. 
J. 


= 


Wright, National Tube Co Am. Assn. Steel Mfrs. 
Kerr, Babcock & Wilcox Co. .........0-e00eees Am. Assn. Steel Mfrs. 
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Mr. T. D. Tifft was elected permanent secretary of Committee V 
while Mr. H. J. French, the chairman of the Joint Committee, is acting 
as temporary chairman of this group. 


: Respectfully submitted on behalf of the Joint Committee, 


H. J. FRENCH, 
Chalten. 


N. L. Mocuet, 


Epiror1at Nore 
The proposed Tentative Methods of Test for Short-Time High-Temperature 
Tension Tests of Metallic Materials and for Long-Time (Creep) High-Tempera- 
ture Tension Tests of Metallic Materials were accepted for publication as 
tentative and appear on pages 996 and 1004, respectively, 
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: APPENDIX I 


COOPERATIVE SHORT-TIME HIGH-TEMPERATURE 
TESTS OF CARBON STEEL K6 

As a trial of the proposed Tentative Method of Test for Short- 

Time High-Temperature Tension Tests, cooperative work was under- 

taken by a special sub-subcommittee of Subcommittee D of Committee 

III on Technical Projects. This special committee consisted of Mr. 

H. F. Moore (University of Illinois), chairman; Mr. J. W. Bolton 


| 1 Taper to permit 


drawing core box 


Section AA 
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End View 


Fic. 1.—Keel Block Test Specimen. 
Note.—Casting Poured in Core Mold. One Core Box for Drag, One for Cope and One for 
Gate. 


(Lunkenheimer Co.); and Mr. J. J. Kanter (Crane Co.). Each co- — 
operator adhered to the requirements of the tentative code. 

The material tested was an acid open-hearth carbon steel, desig- 
nated material K6, containing 0.28 per cent carbon, 0.66 per cent 
manganese, 0.35 per cent silicon, 0.035 per cent phosphorus, and 0.040 
per cent sulfur. It was from a split heat made by the American Steel 
Foundries, Indiana Harbor, from which both castings and ingots were 
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obtained. The castings were poured as keel block test bars (see Fig. 
1) and were allowed to cool before being shaken out. The keels from 
the test blocks were then cut off by means of an oxyacetylene torch, 
thus providing test pieces 13} in. long, yielding two 63-in. bars or three 
4}-in. bars. Sixty-eight coupons were made and were divided into 
two lots of 34 each. One lot, designated material K6a, was heated 
to 1600 F. (870 C.) and held at this temperature for 1 hr., then slowly 
cooled in the furnace. The remaining 34 bars, material K6b, were 
heated to 1650 F. (900 C.) for 1 hr., then taken from the furnace and 
cooled separately in still air. 

The ingots were 63 by 7} by 29in. They were hot worked by the 
Columbia Tool Steel Co., first by hammer cogging to 4-in. square 


TABLE I.—RESULTS OF HARDNESS TESTS ON MATERIAL K6. 


* Brinell hardness tests were made on ends of unmachined bars. 
+ Rockwell hardness tests were made on machined specimens. 


billets, and then by rolling to 1}-in. squares and finally to }-in. rounds. 
The forged bars were shipped in 36-in. lengths to Mr. David Zuege at 
the Sivyer Steel Castings Co. for heat treatment. One lot of 95 bars was 
held at 1600 F. (870 C.) for 1 hr. and allowed to furnace cool slowly. 
The other lot of 95 bars was heated to 1650 F. (900 C.) and cooled 
in still air. All the bars were examined for uniformity by hardness 
testing. Practically no hardness variation was found, as is shown in 
Table I, and the uniformity of the test results, given in the figures, 
testifies to the uniformity of the material. 

The results of the cooperative tests are presented in the accom- 
panying Figs. 2 to 5 and the averages collected in Fig. 6; the - 
for these figures are self-explanatory. 


Respectfully 


H. F. Moore (Chairman) rR 


er Committee III on Technical Projects. 


| | 
5 
reir 
* 
Brinell Hardness* “B” scale, 100-kg. load, 
Material Condition ball penetrator 
ti 
Minimum | Maximum | Average | Minimum | Maximum | Average 
K6a | Cast, annealed 143 146 145 67.2 68.5 67.9 
K6b | Cast, normalised... 158 155 74.2 75.2 74.7 
K6ec Rolled, annealed . . . 139 144 141 81.1 82.8 81.7 
K6éd | Rolled, normalized . ; 156 163 160 89.5 90.8 90.2 ne 3 
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LIMIT” AND “BREAKING STRENGTH” IN SHORT-TIME 
HIGH-TEMPERATURE TESTS 


f THE DETERMINATION AND SIGNIFICANCE OF “PROPORTIONAL 
‘ 


It will be noted that no mention of proportional limit or break- 
ing strength is made in the proposed Tentative Method of Test for 
Short-Time High-Temperature Tension Tests of Metallic Materials' 
or in the report of cooperative work in Appendix I. The same 
special committee of three, however, studied these data also in its 
cooperative work on material K6, with the hope of developing 
information, if possible, that might be worked into a code for such 
tests as would enable different laboratories to obtain consistent 
results—whether or not the tests have engineering application. The 
cooperators accordingly laid down tentative requirements to which all 
adhered, and the work was performed by each laboratory with the 
greatest precision of which it was capable. 

For lack of space, the details of the equipment and methods 
used are omitted since the results of the work on material K6 merely 
verify the conclusions to be drawn from previous work of the Joint 
Committee. 

These conclusions, as drawn up by the special committee are 
given below. 

Determination of Proportional Limit.—Either a high-temperature 
test or a test at room temperature is supposedly the determination of 
the stress at which the stress-strain diagram departs from a straight 
line. Unless the details of equipment, and of the process of plotting 
or tabulating results, are defined in very great detail this determination 
is an indefinite affair. It can be affected by: 


Sensitivity and accuracy of testing machine. 

2. Sensitivity and accuracy of extensometer. 

3. Variation of time allowed for reading extensometer. 30 
. Scales used in plotting curve. 

_ §. Technique and instruments used in drawing curve, or tolerance 

allowed if departure from proportionality is obtained 

from a table of values, differences and second differences. 


Tensile Stress, |b. per sq. in. 
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Fic. 1.—Proportional Limit and Breaking Strength in Short-Time eet the 
High-Temperature Tests on Material K6. own iw 


the short-time high-temperature tests given in this report. There 
is a wider variation in results for proportional limit than for any 
other scemniiteds except, possibly breaking strength at high — 
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Fic. 2.—Proportional Limit and Breaking Strength in Short-Time 
High-Temperature Tests on Material K6. bee: 


tures. It is evident, moreover, that the determination of the stress 
at which a “stress-strain diagram departs from a straight line” is 
reali, the determination of an arbitrary value dependent on the 
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technique used in testing and plotting graphs. The three laboratories 
cooperating in these tests used somewhat different procedure in 
determining proportional limit from a plotted stress-strain diagram, 
and this fact, together with the inherent uncertainty of locating the 
precise point where a “flat” curve merges into a straight line, goes 
far to explain the wide “scatter” of values for proportional limit, 
shown in Figs. 1 and 2. 

The uncertainty of determination of proportional limit does not 
seem to be confined to uncertainties in the apparatus and technique. 
The steels themselves are not homogeneous but are made up of 
aggregate crystalline grains with various orientations with respect 
to direction of maximum resistance. It is quite possible that from 
the very first there is some departure from a straight-line relation on 
account of uneven deformation in individual crystals, and that the 
value reported as the “proportional limit” is merely the value for 
which the aggregate of such action becomes detectable with the 


Stress-- > 


Fic. 3.—Types of Stress-Strain Diagrams. 


particular apparatus used. Hooke’s law of proportionality of stress 
to strain rests upon a purely experimental foundation; and it is by 
no means certain that it is a precise law, although it is a very close 
approximation for most rolled metals at low stresses. 

Significance of Proportional Limit.—There is no logical or experi- 
mental basis for assuming the absolute identity of proportional 
limit and elastic limit for first permanent set. Material with a stress- 
strain diagram like that in Fig. 3 (a) would show no evidence of 
having passed the elastic limit, but would have passed the pro- 
portional limit. This is approximately like the stress-strain diagram 
for rubber for low stresses. A stress-strain diagram like Fig. 3 (6) 
would show that the metal had passed the elastic limit but not the 
proportional limit. None of the materials of construction known to 
the subcommittee give diagrams like this. Material with a stress- 
strain diagram like Fig. 3 (c) would seem to have passed neither the 
elastic limit nor the proportional limit and yet there would be a 
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distinct loss of energy in the cycle of stress. A diagram like Fig. 3 (c) 
is rarely if ever obtained in tests of actual metals. 

For a metal with a stress-strain diagram like that shown in 
Fig. 3 (d), the elastic limit and proportional limit would be identical, 
and most metals have stress-strain diagrams approximately like 
that in Fig. 3 (d). It is this fact which makes a proportional limit 
serve fairly well as an elastic limit. 

Furthermore, the fact that a slight set, or a slight deviation 
from proportionality, has occurred does not, necessarily, indicate 
structural damage to the metal. It does not even indicate surely that 
millions of repetitions of this stress will cause damage to the material. 
It may, in some cases, indicate actual improvement of the strength 
of the metal. 

It seems that even a very delicately determined proportional 
limit for a metal has little, if any, definite significance as an index 
of strength or weakness. This is in contrast to a fairly well defined 
yield strength which indicates the limiting stress below which serious 
structural damage due to permanent distortion will not occur. 

Lack of Correlation between Proportional Limit and Rate of Creep.— 
It is hoped to obtain, at a later date, cooperative creep data from 
laboratories operating under the proposed Tentative Method of 
Test for Long-Time (Creep) High-Temperature Tension Tests of 
Metallic Materials,' on material K6 or other metals. Such data are 
not yet available. 

A single set of preliminary data, obtained by Mr. F. B. Foley 
(Midvale Co.) in an exploratory study to give an approximate idea 
of the loads likely to produce definite rates of creep on one lot only 
of material K6 (Lot Kéc, rolled and annealed), is in hand. 

Recognizing that further work, including cross-checking by 
several laboratories, is required to establish more definite values, 
the preliminary values on material Kéc for an expected final creep 
rate of 1 per cent per 10,000 hr. have been plotted in Fig. 2 for three 
temperatures. The preliminary values are based on 1000 to 1500-hr. 
tests at loads at which the final rate of flow was generally greater 
than 1 per cent per 10,000 hr., and on 600 to 750-hr. tests at which 
“no flow” was observed with the equipment used. The plotted 
values are therefore interpolations; they are, as well, based on too 
few tests for acceptance as other than exploratory values. 

Nevertheless, even these tentative data indicate that for material 
Ké6c at temperatures above 800 F. some creep can be detected at 
stresses lower than any proportional limits determined in the short- 
time tests. This result is in line with results reported by various 


See p. 1004. 
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other investigators.! It seems that at the present time there is no 
direct experimental evidence which indicates that a proportional 
limit determined in a short-time test is a reliable index for creep 
strength of a metal at high temperature. 

In general, small grain size in a metal adds to the resistance to 
slip at room temperature. At high temperatures there is some 
evidence that for some metals at least large grain size is of advantage 
in resisting creep. The dividing line of temperature will of course 
vary with the type of material. It is not at all sure that the slip 
detected by a short-time test and the creep detected by a long-time 
test involve the same mechanism of crystalline distortion. 

Determination of Proportional Limit Not Recommended.—In 
view of the uncertainties of determination of proportional limit, 
and of the uncertainties of significance and identity of action by 
the intra-crystalline slip and short-time tests and the phenomenon 
of creep in long-time tests, the determination of proportional limit 
has not been included in the tentative method for short-time high- 
temperature tension tests. 

Determination of Breaking Strength—An examination of the 
test data of the short-time tests of material K6 shows a very wide 
“scatter” of results for the breaking strength of the metal. It will 
be noted that, especially at the higher temperatures, the results from 
the University of Illinois laboratories are distinctly lower than those 
from either of the other cooperating laboratories. It is believed 
that this scatter of results is due to the very great difficulty of deter- 
mining the precise load at which fracture takes place in a tension 
test. It may be noted that the tests at Illinois were run on an 
Amsler machine whose weighing mechanism is self-indicating, while 
at the other laboratories the tests were run on a machine on which 
the load was weighed by a hand-balance beam. In a tension test, 
as the load falls off from maximum to breaking value, it falls off at 
an accelerated rate, and it is practically impossible to keep a balance- 
beam in anywhere near accurate balance, unless the speed of pulling 

is so slow that at high temperatures the effects of actual creep of the 
metal would begin to be evident. It is a little less difficult to deter- 
mine breaking load on a self-indicating machine, but, both on the 
Amsler machine and the Riehle and Olsen machines, the inertia of 
weighing mechanism introduces errors into the determination of 
breaking strength. 


1 J. J. Kanter and L. W. Spring, “‘Some Long-Time Tension Tests of Steels at Elevated Tempera- 
tures,” Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, beste 115 0990). 
8 Ibid., p. 117, 
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In tests at high temperatures the difficulty of determining 
_ breaking strength is markedly increased. The actual point of fracture 
is less certain and at best the value reported for breaking load is the 
operator’s estimate of the load at the instant of fracture. In view 
of the practical impossibility of the accurate determination of the 
breaking load, determination of breaking strength has also been 
omitted from the tentative method for short-time high-temperature 
tension tests. 


H. F. Moore (Chairman) 
J. W. Botton 
J. J. Kanter 
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APPENDIX III 


THE SIGNIFICANCE OF THE RESULTS OF SHORT-TIME 
HIGH-TEMPERATURE TENSION TESTS i 


Considering the significance of short-time, high-temperature ten- 
sion tests, first from the negative side, there has as yet been developed 
no correlation between these results and the phenomenon of slow 
creep at high temperatures. This does not mean that further research 
cannot possibly develop such correlation, but merely that no such 
correlation has yet been developed. 

There is no evidence of correlation between short-time high- 
temperature tests and fatigue tests. Whether the rough correlation 
between fatigue strength and tensile strength, which is evident in 
most room-temperature tests, holds at the higher temperatures has 
not as yet been determined. 

Turning to the positive side of this question of significance of 
short-time test results, it appears that the results of short-time high- 
temperature tension tests are significant for metal exposed to occasional 
short periods of high temperature,—periods so short that the phenom- 
ena of creep are not very important, and the load is repeated at 
most a few thousand times, so that the question of fatigue strength 
will not be of major importance. As an index of resistance to perma- 
nent distortion under such occasional short-time loads, the yield 
strength appears to be a reasonably satisfactory index, while elongation 
and reduction of area may be used as indexes of ductility under such 
loading conditions. 

In general, short-time high-temperature tests have a narrower 
field of usefulness than do short-time tests at room temperature. 
Room temperature tests give data of significance both for occasional 
short-time loads and for continued loads since, except in the case of 
very soft metals, creep at room temperatures seems to be not appre- 
ciable. Short-time high-temperature test results seem to be significant 
under conditions of occasional loading where the cycles of load are 
comparatively few in number and the total duration of the load period 
is only a few hundred hours. 


4 H. F. Moore (Chairmen) 
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NON-FERROUS METALS AND ALLOYS 
Committee B-2 has not held a meeting since its meeting during 
the 1932 annual meeting of the Society. A meeting of the committee 
will be held prior to the presentation of this report to the Society 
_ when the report will be reviewed and other matters considered. 
RECOMMENDATIONS AFFECTING STANDARDS 
The recommendations of the committee affecting standards are 
presented first in summarized form together with an analysis of the 
letter ballot on each item. They are then referred to in detail under 
activities of subcommittees, being grouped for convenience in the 
order of the respective subcommittee directly responsible for them. 
I. Proposed Revision of Standards—The committee recommends 
_ for immediate adoption a revision of the Standard Specifications for 
Slab Zinc (Spelter) (B 6-18), proposed by Subcommittee I, and 
--—s aecordingly asks for the necessary nine-tenths vote at the annual 
eating in order that this revision may be submitted to letter ballot 
the Society for immediate adoption. 
The committee also recommends changes of an editorial nature, 
a: pened by Subcommittee VII, in the following four standards: 


Methods of Chemical Analysis of Manganese Bronze (B 27 — 19) 

Methods of Chemical Analysis of Gun Metal (B 28 — 19) 

Methods of Chemical Analysis of Brass Ingots and Sand Castings 
45 27) 

Methods of Chemical Analysis of Bronze Bearing Metal (B 46 - 27) 


IT. Adoption of Tentative Standards as Standard.—The com- 
mittee recommends that the following two tentative standards be 
adopted as standard: 


Tentative Specifications for Fire-Refined Copper Other than Lake (B 72 - 
32 T), recommended by Subcommittee I; 

Tentative Methods of Chemical Analysis of Silver Solders (B 81-31 T), 
recommended by Subcommittee VII. 


‘s The recommendations appearing in this report have been sub- 
x4 oe _ mitted to letter ballot of the committee, which consists of 99 mem- 
bers, with the following results: ae, 

(226) 
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Items 
ative ative | Voting 
I. Proposep Revision or StanpaRps 

Methods of for Slab Zine (Spelter) (B 6 - 18), immediate 34 0 24 
ethods of Chemical Analysis of Manganese Bronze (B 27 - ), editorial revision...... 35 0 23 
ethods of Chemical Analysis of Gun Metal (B 28 - aditorial sevision 34 0 24 

Mab Ansizels of lagets end Gand Castings (B 45 - 27), editorial 

Il. Apoprion or Tentative Sranparps as SranpaRp 

ifications for Fire-Refined Co Other than Lake (B 72-32 T)................. 35 0 23 
ethods of Chemical Analysis of Silver Solders (B 81-31 T)...............-...000-- 33 0 25 


Subcommittee I on Pure Metals in Ingot Form (W. H. Bassett, 
chairman).—Subsequent to the 1932 annual meeting, as mentioned 
in the annual report last year,' on the recommendation of this sub- 
committee Committee B-2 presented to the Society through Com- 
mittee E-10 on Standards a revision of the Tentative Specifications 
for Fire-Refined Copper Other than Lake (B 72-28 T). The revised 
specifications were accepted for publication as tentative? by Com- 
mittee E-10 at a meeting held on August 11, 1932, and appear in the 
1932 Proceedings* The subcommittee now recommends that these 
specifications as revised last year be adopted as standard. 

In 1932 the subcommittee approved for publication as informa- 
tion requirements for a special high-grade zinc usually known as 
99.99 per cent, suitable for certain die casting and other uses for 
addition to the Standard Specifications for Slab Zinc (Spelter) (B 
6—18).4 The committee now recommends that the following require- 
ments for the special high-grade zinc be adopted immediately and 
incorporated in Section 4 of the present standard specifications: , 

(la) Special High Grade.—The slab zine (spelter) shall not contain over: 

0.010 per cent lead. 

0.005 per cent iron. 

0.005 per cent cadmium. — 
It shall be free from aluminum. ; 
The sum of the lead, iron and cadmium shall not exceed 0.010 per cent. 


Subcommittee IV on White Metals—Tin, Lead and Zinc (G. H. 
Clamer, chairman).—There is being presented at this annual meeting 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 198 (1932). 

2 In submitting these revised tentative specifications to Committee E-10 on Standards, the com- 
mittee reported results of the letter ballot vote as follows: Of a total membership of 97, 84 members 
returned their ballots, of whom 79 voted affirmatively and none negatively. 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, ». 443 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 223. 

41930 Book of A.S.T.M. Standards, Past , p. 582. 
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a report of an investigation by Mr. John N. Kenyon on “The Effect 
of the Addition of Lead on the Hardness of Certain Tin-Base Bearing 
Alloys at Elevated Temperatures.”! This paper contains direct 
evidence on matters about which there have been pronounced differ- 
ences of opinion and indicates that the addition of lead improves the 
physical properties of certain interesting alloys which may be much 
_ more cheaply produced than alloys of highly restricted lead content. 
In view of these findings, the subcommittee proposes to give con- 
sideration to amending the Standard Specifications for White Metal 
Bearing Alloys (Known Commercially as “Babbitt Metal’) (B 23 
~ 26)%as far as the chemical compositions of alloys Nos. 1, 2 and 3 
concerned. 

Subcommittee VII on Methods of Chemical Analysis (H. V. 
Churchill, chairman).—Subcommittee VII has had a very active year. 
It has voted to eliminate the requirement that certain electrolytic 
analyses be conducted at 10 volts, which involves changes of an 

editorial nature in the following four standard specifications: 
; Standard Methods of Chemical Analysis of Manganese Bronze 
(B 27-—19).*—Under Determination of Lead by the Electrolytic 
Method, change the eleventh sentence under Method to read as 
follows, by the addition of the italicized words and figures and the 
omission of those in brackets: 


For each solution use a current density of 1.25 to 1.5 amp. [at 10 v. continued] 
per sq. dm. (11.25 to 13.5 amp. per sq. ft.), for [about] 1 hr. 


Under Determination of Copper and Lead Simultaneously by 
the Electrolytic Method, change the seventh sentence under Method 
to read as follows by the addition of the italicized words and figures 
and the omission of those in brackets: 


Cover with a pair of split watch glasses and electrolyze. [using] For each 
solution use a current density of from 3 to 5 amp. [at approximately 10 v. for 
each solution] per sq. dm. (27 to 45 amp. per sq. ft.). 


Standard Methods of Chemical Analysis of Gun Metal (B 28 - 
19).4—Make the same editorial change in these methods under De- 
termination of Lead by the Electrolytic Method in the eleventh 
sentence under Method as is recommended in the Standard Methods 
of Chemical Analysis of Manganese Bronze (B 27 — 19) above. 


Proceedings, Am. Soc. Testing Mats., Vol. 33, Part IT, p. 430 (1933). peperten 

2 1930 Book of A.S.T.M. Standards, Part I, p. 707. tr 
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Standard Methods of Chemical Analysis of Brass I ngots and Sand 
Castings (B 45-27).\—Under Determination of Copper by the 
Electrolytic Method, change the eighth sentence under Method to 
read as follows by the addition of the italicized words and figures 
and the omission of those in brackets: 

For each solution use a current density over night of 0.5 amp. [at approxi- 
mately 10 v.] per sq. dm. (4.5 amp. per sq. ft.), or [else] use a current density 
of 4 amp. [at approximately 10 v. continued] per sq. dm. (36 amp. per sq. ft.) 
for [about] 2} hr. 

Make a similar editorial change in these methods under Deter- 
mination of Lead by the Electrolytic Method in the eleventh sentence 
under Method and under Determination of Copper and Lead Simul- 
taneously by the Electrolytic Method in the seventh sentence under 
Method as is recommended in the Standard Methods of Chemical 
Analysis of Manganese Bronze (B 27 — 19), above. 

In addition to these changes, the subcommittee has prepared for 
addition to these methods a procedure for the determination of 
phosphorus. This procedure for determining phosphorus will be 
presented to Committee B-2 at a meeting to be held during this annual 
meeting, and if approved by the committee the proposed method 
will be submitted to the Society during the summer through Com- 
mittee E-10 on Standards as a tentative revision of the Standard 
Methods B 45.? 

Standard Methods of Chemical Analysis of Bronze Bearing Metal 
(B 46-27)8—Under Determination of Lead by the Electrolytic 
Method, change the ninth sentence under Method to read as follows 
by the addition of the italicized words and figures and the omission 
of those in brackets: 

For each solution use a current density of 2 amp. [at 10 v. continued] per 
sq. dm. (18 amp. per sq. ft.) for [about] 2 hr. 

The committee recommends a minor modification in the Deter- 
mination of Nickel by the Dimethylglyoxime Method. The method 
as written apparently assumes that the sample to be analyzed for 
copper is dissolved in the acid mixture usually used for the purpose 
and electrolyzed without removing tin. It is accordingly recom- 
mended that the first sentence under Method be changed from its 
present form: namely, 


In a 200-cc. electrolytic beaker, dissolve a 1-g. sample exactly as in the 
“Determination of Copper by the Electrolytic Method ” and remove the 


1 1930 Book of A.S.T.M. Standards, Part I, p. 837. 


2 The method was accepted for publication as tentative and appears on p. 638, See Editorial 
Note, p. 231.—Eb. 
3 [bid., p. 851. 
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to read as follows: 


In a 150-cc. beaker, dissolve a 1-g. sample of the bronze in 10 cc. of HNO, 
(sp. gr. 1.42) and remove tin and copper exactly as described in the Deter- 
mination of Copper by the Electrolytic Method. 

The subcommittee has also approved the adoption as standard 
of the Tentative Methods of Chemical Analysis of Silver Solders 
(B 81-31 T).! 

The subcommittee, after attempting to secure agreement on the 
_ Tentative Methods of Chemical Analysis of Aluminum and Light 
- Aluminum Alloys (B 40-28 T),? has voted to replace them with 
_ procedures of analysis, the preparation of which has just been com- 
_ pleted and approved by the subcommittee. These improved methods, 
which shorten the methods of analysis, will be presented to Com- 
mittee B-2 at a meeting to be held during this annual meeting, and if 
approved by the committee will be submitted to the Society during 
the summer through Committee E-10 on Standards for publication 
as tentative.’ 
This report has been submitted to letter ballot of the committee 
which consists of 99 members; 58 members returned their ballots, of 
whom 52 have voted affirmatively and none negatively. 
ind 
Respectfully submitted on behalf of the committee, = 
the 


E. 


Epiror1aL Note 


_ The revision proposed for immediate adoption in the Standard Specifica- 
tions for Slab Zinc (Spelter) was approved at the annual meeting by a unanimous 
ta vote and was subsequently adopted by letter ballot of the Society on September 

n _ 1, 1933. The specifications in their revised form appear in the 1933 Book of 
A.S.T.M. Standards, Part I, page 858. 

The editorial revisions of the Standard Methods of Chemical Analysis of 

Manganese Bronze, of Gun Metal, of Brass Ingots and Sand Castings and of 
Bronze Bearing Metal were approved. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 722 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 325. 

? Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 782 (1928); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 309. 

The revised methods were accepted for publication as tentative and appear on p. 620. See 
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The Tentative Specifications for Fire-Refined Copper Other than Lake 
and the Tentative Methods of Chemical Analysis of Silver Solders were approved 
at the annual meeting and subsequently adopted as standard by letter ballot 
of the Society on September 1, 1933, and appear in the 1933 Book of A.S.T.M. 
Standards, Part I, pages 577 and 831, respectively. 

Recommendations to Committee E-10 on Standards.—Revisions of the 
Tentative Methods of Chemical Analysis of Aluminum and Light Aluminum 
Alloys, referred to in the report, were accepted on September 2, 1933, by Com- 
mittee E-10 on Standards. The methods in their revised form appear on page 
620. 

A revision of the Standard Methods of Chemical Analysis of Brass Ingots 
and Sand Castings in the form of a procedure for the determination of phos- 
phorus, to be subsequently incorporated in the standard methods, was accepted 
for publication as a separate tentative method on September 2, 1933, by 
Committee E-10 on Standards and appears on page 638. 


aqqs ati ai at T¥ 


toot doidw wel.s obezolls hus 
to wherp seo “tagger 
rato mead sed bins to by slodw. 


Ag 


a 
) 
3 
Ss | 
e 
t 
1 
a 
f 
‘4 
1 
j 
4 
e 
f 
| 
- 
7 
4 
f 


REPORT OF COMMITTEE 


CORROSION OF NON-FERROUS METALS AND ALLOYS 


Yl Committee B-3 on Corrosion of Non-Ferrous Metals and Alloys 
has been active during the past year through its Subcommittees VI, 
__- VIL and VIII in carrying forward the extensive programs of corrosion 
tests in the field. 

a The 1932 report' of the committee gave complete information 
_ with regard to the materials that are being studied by these sub- 
- committees in their field tests and described in detail the program of 
field tests planned for each subcommittee, which include atmospheric 
corrosion, corrosion in liquids and corrosion due to galvanic and electro- 
Jytice action. 
Subcommittee VI on Atmospheric Corrosion (W. H. Finkeldey, 
chairman).—Subcommittee VI is presenting in its report appended 
hereto detailed results on twenty-four non-ferrous metals and alloys 
after an exposure of approximately one year at the nine different test 
- locations representing as many types of atmospheric conditions. 
_ The data show the changes in weight, tensile strength and elongation 
that the materials have undergone after one year’s exposure. The 
report also includes the results of a visual examination of the speci- 
mens made to determine as nearly as practicable the amount and 
_ character of the corrosion product films on the surfaces of the speci- 
mens. A summary of the meteorological data at the test locations 
during the expe :re period is also reported. 

Subcommitie. 7IT on Corrosion in Liquids (R. J. McKay, chair- 
man).—Progress has been made in the field test program of Subcom- 
_ mittee VII which comprises studies of the resistance of representative 
non-ferrous metals and alloys to a few common solutions which include 
sulfuric acid, hydrochloric acid, caustic soda and common salt solu- 
tion. A detailed description of the liquid corrosion test program 
_ appeared in the 1932 report.2 Approximately one quarter of the 
_ whole program of tests of resistance to sulfuric acid has been com- 
pleted. The balance of the testing of resistance to sulfuric acid is 
going ahead. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 201 (1932). 
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Subcommittee VII has been hampered by the current business 
depression in carrying forward the tests of resistance to hydrochloric 
acid, salt brines and caustic soda. On account of the closing of 
certain industrial plants and changes in personnel, it may be necessary 
for the subcommittee to make new arrangements so that these branches 
of the work can go forward. 

Subcommitiee VIII on Galvanic and Electrolytic Corrosion (C. L. 
Hippensteel, chairman).—The corrosion testing program of Sub- 
committee VIII includes outdoor exposure tests of galvanic couples 
of the metals in common use and complete immersion couple tests of 
certain metals and alloys in hot water, brine, alkali and acid at nine 
test locations. The specimens described in the 1932 report! have 
been installed at the nine test locations and the one-year exposure 
samples have been returned from the exposure locations and examina- 
tion has been partially completed. It is expected that the 1934 
report of the committee will contain detailed data showing the results 
of the first period of exposure of the galvanic and electrolytic wage 
used by Subcommittee VIII. 


4 


This report has been submitted to letter ballot of the committee, 
which consists of 43 members; 36 members returned their ballots, 


all of whom have voted affirmatively. 


Respectfully submitted on behalf of the committee, 


T. S. FULLER, 


Secretary 
1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 215, 248 (1932). paRedeCerTHO lo 
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REPORT OF SUBCOMMITTEE VI ON ATMOSPHERIC << 

CORROSION OF NON-FERROUS METALS AND ALLOYS 


; i This report presents the results of the atmospheric corrosion 
tests on twenty-four non-ferrous metals and alloys after an exposure 
of approximately one year at each of nine test locations. The amount 
of corrosion was measured by the following: 


1. Determining the change in weight on duplicate 9 by 12-in. 
plate specimens; 

2. Tension tests to find the change in tensile strength and per- 

: centage elongation; and 

iz 3. A visual examination of the 9 by 12-in. plates from each of 

a the nine test locations to determine the amount and 

character of the corrosion product films on the surface 

of the specimens. 


An extensive description of the metals and alloys in this test, 
including information with regard to physical properties, chemical 
composition, process of manufacture, rolling treatment, and metallo- 
graphic structure of the materials appears in the 1932 report of 
Committee B-3, which also gives the details of the plan for exposing 
and testing the materials.' 


DISCUSSION OF CHANGES IN WEIGHT TESTS 


The 9 by 12-in. plates were weighed just as they were taken 
from the test racks without attempting to remove any accumulations 
of corrosion products either by brushing or chemical cleaning. The 
weight determinations were made by the Division of Metallurgy of 
the U. S. Bureau of Standards, using a special size analytical balance 
sensitive to 0.001 g., although weights of the plates are reported only 
to 0.01 g. The agreement between duplicate plates was very good 
considering the opportunity for corrosion products to be lost from the 
plates in handling and jarring them in transit from the test locations 
§ and upon their arrival at the Bureau of Standards. 
ees Since no standard units have been adopted by the subcommittee 

_ for reporting weight changes, it was decided to report only the total 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 201 (1932). ey 
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changes can readily be converted to grams per square centimeter 
per year, average penetration in inches per year or any unit desired 
by reference to the tabulation of exposure periods, critical data and 
conversion formulas in Table I. The densities of the metals and 
alloys under test are given in Table II. 

However, since all the exposure plates are of the same size and 
thickness within close limits, it is possible in the case of any one 
material to compare the weight changes at one location with the weight 


“ TABLE I.—LENGTH OF ExposuRE PERIODS AT VARIOUS TEST LOCATIONS. 


Test LocaTIOn Exposure PEriop ELAPseD TIME 
tit} 
Days YEARS 
No. 1. Brunot Island, Pitts- 7 
July 8, 1931 to Sept. 8, 1932......... 428 1.17 
No. 2. Altoona, Pa.......... . July 9, 1931 to Sept. 19, 1932........ 438 1.20 
No. 3. State College, Pa....... July 9, 1931 to Sept. 3, 1932......... 422 1.15 
No. 4. New York City........ . June 2, 1931 to Sept. 7, 1932......... 456 1.25 
No. 5. Sandy Hook, N. J...... June 8, 1931 to Sept. 20, 1932........ 470 1.29 
July 11, 1931 to Sept. 3, 1932 
No. 6. Rochester, N. Y...... 420 1.15 
Dec. 12, 1931 to Sept. 2, 1932 (plates) 265 0.73 
No. 7. Key West, Fla.......... July 16, 1931 to Sept. 4, 1932........ 416 1.14 
No. 8. Phoenix, Ariz........... Aug. 22, 1931 to Sept. 9, 1932......... 389 1.06 
No. 9. La Jolla (San Diego), 
Sept. 1, 1931 to Sept. 15, 1932........ 380 1.04 


CriticaAL 
Size of plate: 9 by 12 by 0.035 in. thick (22.86 by 30.48 by 0.089 dm.) eG 
Exposed area of plate: 217.5 sq. in. (1403 sq. cm.); 1.51 sq. ft. (14.03 sq.dm.) 
Avg. wt. change in milligrams 
1403 X elapsed time in years 


Change in weight, mg. per sq. cm. per year = 


Avg. wt. change in grams 
Change in weight, oz. . ft. per year = 
poy 42.8 X elapsed time in years 
Average penetration, in. per year = dstes Pri 
0.393 Avg. wt. change in grams per sq. cm. per year 1908 oat 


Density (grams per cu. cm.) vab mia 


changes at any other location. Also, where the differences in the 
densities of the test materials are not too great, similar comparisons 
can even be made between different metals and alloys without much 
sacrifice in accuracy. In many cases the weight changes are too 
small to be of any significance; nevertheless, useful comparisons can 
be made in some instances. 

As would be expected in view of the short exposure period, cor- 
rosion has not progressed far enough in most cases to eliminate the 
initial gain in weight which may have occurred with all the specimens, 
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irrespective of composition. These gains are due, of course, to the 
formation of corrosion product films plus accungulations of soot and 
dust. However, at the more corrosive industrial locations, New 
York City, Pittsburgh and Altoona, Pa., the attack has been so 
severe that the early initial gains have been more than offset later by 
decided losses for many of the materials. At La Jolla, Calif., the 
heavy accumulations of corrosion products appear as unusually large 
“gains” in weight and are indicative of the severity of the attack 
in this peculiarly corrosive atmosphere. 

Figure 1 shows the general form of the curve of weight changes 

plotted against time exposed to the the atmosphere. 


The amount of initial gain, the rate of decrease from the maximum 
and the time which must elapse before a “normal corrosion rate” 
is established, naturally vary with the type of atmosphere in which 
the metal is exposed and the protectiveness of the corrosion product 
developed. 


DISCUSSION OF TENSION TESTS 


a The tension specimens, cut from the same stock of sheet metal 
as the 9 by 12-in. plates, were exposed simultaneously with the plate 
specimens in every case with the exception of the Rochester location. 
_ _Here the plate specimens were exposed several months later owing 
to the theft of the entire first set of plates from the racks. Six speci- 
mens of each metal and alloy from each location were tested and 
their ultimate tensile strengths and percentage elongations averaged 
after omitting any results from specimens which broke outside the 
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gage marks. The tensile strength, determined from the break- 
ing loads of the corroded specimens, was calculated on the basis 
of the original areas of the test specimens before exposure, since 
obviously it would be impossible to determine accurately these areas 
on the corroded sections. The corroded specimens of each material 
were pulled on the same machines and under the same test conditions 


II.—TABLE OF DENsITIES OF NON-FERROUS METALS AND 
IN ATMOSPHERIC CORROSION TESTS. 


IDENTIFICATION MATERIAL Density, IDENTIFICATION MATERIAL Density, 
LETTER G. PER CU. CM. LeTrer G. PER CU. CM. 
A Commercial Copper Cu-Ni-Sn Alloy (70 Cu, 
(Tough Pitch)......... 8.90 29 Ni, 1 Sa). 8.87 
B.....Commercial Copper Dateien ax Nickel-Copper Alloy (70 
(Phosphorized)........ 8.93 8.80 
C.....Cu-Si-Mn Alloy (96 Cu, Pty Commercial Nickel (99+ 
8.54 per cent Pure) . 8.85 
Bive. Tin Bronze (92 Cu, 8 Sn) 8.82 U..... Chemical Lead (0. 06 Cu). 11.35 
F.....Aluminum Bronze (92 Cu, Z.....Al-Mg-Si Alloy (98 Al, 
7.79 0.5 Mg, 1 Si).......... 2.69 
Gow Commercial Aluminum AA....Commercial Zinc (Prime 
(99+ percent Pure)... 2.71 Western) (0.8 Pb, 0.01 
Al-Mn Alloy (1 Mn)..... 2.73 PU 7.14 
} ee Manganese Bronze (68 Cu, BB... .Commercial Zinc (0.05 Pb, 
23 Zn; bal. Fe, Al and O00 7.14 
7.89 CC Lead Antimony Alloy (1 
Brees (70-96)... 8.52 EE....Commercial Tin (99+ per 
Admiralty Metal (70 Cu, 7.29 
Oia. Duralumin (4 Cu, 0.5 Mn, ralumin (Average thick- 
OS: < 2.79 ness of coating 0.002 in. 
P.....Cu-Ni-Zn Alloy (75 Cu, on each side).......... 2.78 
5 per cent Pure)......... 7.14 
Note.—Density data supplied by manufacturers. Compositions are approximate. See 1932 


report of Committee B-3 for exact analyses.' 


as were used in determining the original tensile properties of that 
material before exposure. 

In order to find out what part of the total loss in strength or 
elongation was due to corrosion and what part was due to simple 
aging effects, it was necessary to pull a set of specimens, which had 
been stored in a sealed container over soda-lime for a similar length 
of time. This, of course, makes no allowance for the difference in 
temperature conditions under which the “‘storage” specimens were 


t Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 201 (1932). — 
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kept as compared to temperature conditions prevailing at the various 
test locations. At the Bureau of Standards where the storage speci- 
mens were kept the temperature varied between 40 F. (4.4 C.) 
and 90 F. (32 C.). Apparently, in the case of some metals and 
alloys, these temperature differences were large enough to have in- 
fluenced the amount of aging which took place in the various sets 
of exposed specimens as compared to the storage set, with the result 
that at locations where the corrosion was slight and temper- 
ature differences most marked (for example Phoenix, Ariz.) the 
exposed specimens show higher strengths than the storage set of 
specimens. 

Therefore, to eliminate the effect of aging, as far as possible with 
the data available, the change in tensile strength or percentage elonga- 
tion was determined by subtracting the results of the corroded speci- 
mens from the results of the tests on the storage sets, or vice versa, 
depending on which was the larger, reporting the results in Table IV 
as the percentage change, referred to the storage set values as a base. 
The figures appearing in Table IV under the heading Percentage 
Change are, therefore, the net change in properties due to corrosion 
plus whatever differences exist between the aging in storage and 
the aging under exposure conditions. The extent of this latter 
difference can be approximately evaluated by a careful study of the 
weight change data and the surface appearance. Where the test 
results were higher than the values of the storage set, the percentage 
change figures are prefixed by a positive sign and, where the converse 
is true, the figures are prefixed by a negative sign. The differences 
between the values for the storage set and the original test results 
determined on material just before it was exposed, appear in Table 
IV as a percentage change referred to the original test data values as 
a base. 

As in the case of the weight changes of the plate specimens, the 
losses or gains in tensile strength or percentage elongation for some 
metals and alloys are so small as to be of little consequence, probably 
falling within the limit of error of the testing machines and testing 
methods used in most cases. This is not true at all test locations, 
however, since significant losses in tensile strength and even greater 
losses in percentage elongation are noted at La Jolla, Calif., in the 
case of material O, Duralumin; K, Manganese Bronze; AA, Commer- 
cial Zinc (Prime Western); and Z, Al-Mg-Si Alloy. Noticeable 

losses in percentage elongation were also observed at La Jolla in 
material G, Commercial Aluminum; I, Al-Mn Alloy; and EE, 


Bi! Commercial Tin. A number of the foregoing materials also showed 
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significant losses in percentage elongation at New York City, Pitts- 
burgh, and Altoona. 

However, in using changes in tensile properties as a measure of 
the extent of corrosion, the following comments deserve careful 
consideration. 

Corrosion, which results in a marked surface roughening or 
pitting or an intercrystalline attack, produces stress concentrations 
with consequent localization of deformation. This is commonly 
called the “notch effect.” The effect of localized deformation is a 
marked reduction in the elongation and to a lesser extent a decrease 
in the tensile strength. This is particularly true in the early stages 
of exposure where relatively large decreases in elongation result from 
a comparatively small degree of surface roughening. This over- 
sensitiveness of elongation in the early stages of corrosion should not 
be overlooked in drawing conclusions or attempting to predict what 
might result with thick sections from test data secured on thin sheet 
metals. 

With a material of low elongation a small decrease in the actual 
stretch of the test specimens shows up as a large loss when expressed 
as percentage change. Furthermore, a direct comparison between 
two materials is difficult unless the actual elongations are.oi about 
the same numerical order. However, a comparison can be made 
without reservation of elongation figures for the same metal exposed 
at various test locations. Materials which corrode by a uniform 
solution of the surface show little change in elongation although their 
tensile strength is reduced in direct proportion to the reduction in 
their cross-sectional areas. 

In an evaluation procedure the thickness of the sheet is a factor 
of major importance. The amount of penetration from the surface 
is largely independent of thickness but the change in properties pro- 
duced by a given amount of surface roughening will be greater the 
thinner the sheet. Furthermore, in many metals the rate of corrosion 
penetration from the surface decreases with increased depth, so that 
the rate of change in properties, which may be rapid during the 
earlier period of exposure, shows a considerable decrease as the corro- 
sion period is extended. As a consequence, relatively thick metals 
will show no significant changes over long periods of exposure to 
corrosive conditions which produce alarming losses in thin materials 
in a relatively short time. However, where actual service conditions 
require the use of thin sheet metals, approximately 0.035 in.in thick- 
ness, in atmospheres similar to those included in these tests, the data 
given in this report can be used as a reliable guide of what may be a 


| 
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expected in the changes in tensile properties. Attention is called alloy 
. to the fact that the ratio of edge to surface may have an important gree 
bearing on losses in tensile properties. Therefore, the data deserves and 
oa) _ serious consideration where a knowledge of possible changes in tensile zinc 

. properties is an important factor in selecting a satisfactory metal for 

a given service condition. 
Visual INSPECTION OF CORRODED PLATE SPECIMENS int 
4 The corroded 9 by 12-in. plates after weighing were inspected 
by a number of observers to determine, as far as it was possible by 
such an examination, the amount and character of the corrosion 
an - product films. These observations are briefly recorded under the 
i _ column headed ‘‘Remarks” in Table III. In order to condense these 
ie remarks certain descriptive terms and phrases were adopted to 
Se designate the amount of corrosion products; for example, the term 
ng “tarnish” was used to designate a very thin layer of corrosion products; 
_ similarly the term “film” was used for corrosion products of moderate 
. thickness and the term “scale” for very thick layers of corrosion , 

products. Also an attempt has been made to describe the color, The 
- smoothness, uniformity and adherence of the films. for 1 
In general, the corrosion product films are the sort that one beh 
- should expect would form on the metals and alloys in the various fact 
types of atmospheres. For example, in the industrial atmospheres of Wea 

7 ~ Pittsburgh, Pa., Altoona, Pa., New York City and Rochester, N. Y. 
) the corrosion products are dark colored on the copper, nickel and has 
= copper alloys and light gray on the white metals, all more or less This 
blackened by the soot and dirt deposited on the specimens and incor- of w 
porated into the fairly thick films. In the two rural locations, State Bey, 
3 College, Pa., and Phoenix, Ariz., the attack was so slight as to leave its i 
the appearance of some of the specimens unchanged while others ye 


developed a slight surface tarnish. The three seacoast locations, 
Sandy Hook, N. J., Key West, Fla., and La Jolla, Calif., showed char- one 


acteristic differences. At Sandy Hook the films had the appearance — 
usually associated with salt atmospheres, that is, irregular deposits elect 
of white and grayish colored salts on the aluminum and aluminum fuel 
; alloys, the tin, the leads and the zincs, greenish colored films on a hig 
copper and its alloys and light films of greenish color on the nickel fume 

_ and the 70-30 nickel-copper alloys. At Key West the copper and cop- and : 

- per alloys showed a characteristic reddish colored film smooth and dioxi 
i adherent, while the other materials were about the same as at Sandy fore, 
2 Hook. However, at La Jolla the attack was so severe that all the sider 
y @ materials, with the exception of lead, nickel, and the 70-30 nickel-copper — 
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alloy, showed heavy deposits of corrosion products, greenish or bluish 
green for the copper and copper alloys, grayish white for the aluminum 
and aluminum alloys, and heavy white crust-like deposits on the 
zincs. 


Test ATMOSPHERES ‘ 
A detailed description of the various test atmospheres appears a - 
in the 1932 report of Committee B-3.!_ These are classified as follows: _ 


No. 1. Brunot Island, Pittsburgh, Pa. .Industrial, inland 

No. 3. State College, Pa.............. Rural 

No. 4. New York City............... Combination of semi-industrial 
and partial seacoast exposures 

No. 5. Sandy Hook, N. J............. Northern seacoast 

High humidity, light industrial 

No. 9. La Jolla (San Diego), Caiif..... High humidity, seacoast 


The summary of the meteorological data in Table III includes data 
for 1931. A fair idea of the weather conditions at most locations can 
be had from a study of this information. There are, however, certain 
factors deserving consideration which are not covered in the usual 
Weather Bureau reports. 
It is apparent from a study of the test data that New York City Fn Re ae 
has as corrosive an atmosphere as any of the other industriallocations. = = => 
This may be due to the fact that it is surrounded by large bodies a 
of water, the Hudson River, Long Island Sound, Lower New York — 
Bay, which are conducive to high humidity and fogs and also because © a 
its industrial atmosphere possibly is made still more corrosive by _ 
the presence of chlorides from the ocean, sound and lower bay. It Bas! 
should be kept in mind that the large concentration of population _ ‘ 
crowded into the relatively small area of the metropolitan district | e 
requires the burning of large amounts of fuel for heating and in ee 
electric power and gas plants. There is also a large consumption of 
fuel by the heavy railroad and harbor traffic. All this 
a high concentration of smoke in the air to which must be added the | z 
fumes from the industrial districts in Long Island City, Staten Island — 
and the New Jersey meadows. The amount of sulfur dioxide, carbon — 
dioxide, soot and dirt in the atmosphere of New York City is, there- _ 
fore, probably higher than that of many other cities generally con- 
sidered more strictly industrial. ‘a 


it 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 201 (1932). 
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On ATMosPHERIC CoRROSION 
At La Jolla, Calif., the light rainfall is offset by the high humidity 
conditions; also by the numerous heavy fogs and dense mists which 
drift in from the ocean. These condense on and wet down all exposed 
surfaces, keeping the corrosion products more or less wet most of the 
time. This and the very close proximity of the test racks to the beach, _ 
where breaking waves throw up a fine mist of salt spray, probably _ 
account for the very corrosive atmosphere at this place. 


LABORATORY INVESTIGATION OF CORROSION PRopUCT FILMS 


Samples were clipped from the ends of the tension specimens _ 
before they were tested for use in the laboratory studies of the corrosion __ 
product films to be made by the Bureau of Standards. A separate 
report covering these investigations will be made as soon as the | 
work has advanced far enough. 
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Inc., New York City and M. E. McDonnell of the Pennsylvania ss 
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the test racks and their reinstallation after the inspection had been 
completed. 


Respectfully submitted on bebatt of the subcommittee, 


Chairman. 
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Non-Ferrous METALS AND ALLOys EXPoseD AT NINE Test LOCATIONs. 


Commercial Copper (Tough Pitch) Identification Letter, A 
Original Test Data: Avg. tensile strength, 35,200 Ib. per sq. in.; Avg. elongation in 2 in., 42.4 per cent. 


After One Year Exposure 


Physical Properties Percentage Change 
‘Tenale | Elongstion| Tensile 
in 2 in., | Strength | Plongation 
lb. per sq.in.| per cent 

Stora | ao | -29 | +09 
| 33 750 as | -13 | -02 
Po. 33 880 “a5 | -09 | -33 
33800 | 43.5 | -10 | 41.4 
| | oe | | 
34 100 3.3 | -02 | +09 
| 43.8 | +06 | +2.0 |{ 70-42) 
a 8. Phoenix, |) 34270 | 43.6 | +0.3 | +1.6 |{ 10-12} 
Jolla, 33980 2.6 | -0.6 | -0.7 


Remarks 


Black adherent eaiierm film 
black adherent uniform 


Reds brown adherent uniform 


Reduish brown with green cast ad- 
herent uniform film 

Reddish brown with green cast ad- 
herent uniform fi 

— brown adherent uniform 


2 red adherent uniform 
Mottled orange brown adherent 


uniform 
m 


Note.—Tension tests made on 20,000-lb. Amsler machine, range used 0 to 2000 Ib., pulling speed 2 in. per minute 
Commercial Copper (Phosphorized) 


Original Test Data: 


Identification Letter, B 


Ave. tensile strength, 35,150 Ib. per sa. in. 


35 400 
34 500 


34 600 
34 900 
34 600 
34 600 
34 900 
35 200 
35 200 
34 700 


43.0 
41.5 


41.5 
41.0 
42.0 
42.5 
42.0 
42.0 
41.5 
42.5 


$O.T 
—2.5 —3.5 
—2.3 —3.5 
—1.4 —4.7 
—2.3 —2.3 
—2.3 —1.2 
—1.4 —2.3 
—0.6 —2.3 
—0.6 —3.5 
—2.0 —1.2 


Black adherent uniform film 
Brownish black adherent unif. rm 


im 
~~ brown adherent uniform 
Brown with blue cast adherent 
film 
Reddish brown with pou cast ad- 
herent uniform fi 
brown uniform 


Brownish red adherent uniform film 
Mottled cage brown adherent 


uniform 
a blue green adherent uniform 


Nors.—Tension tests made on 20,000-lb. Amsler machine, range used 0 to 2000 Ib., pulling speed 0.85 in. per minute. 


Copper-Silicon-Manganese Alloy Identification Letter, C 
Original Test Data: Avg. tensile strength, 59,050 Ib. per sq. in.: Avg. elongation in 2 in., 55.7 per cent. 


59 620 
57 780 
57 330 
60 070 
57 530 
57 980 
59 570 
58 630 
59 330 
58 540 


56.6 
54.3 
56.2 
56.8 
54.7 
56.7 
55.6 


56.6 


+1.0 —0.3 
—3.1 +1.3 
—3.8 +2.0 
+0.8 —2.2 
—2.5 +1.3 
—2.8 +2.3 
—0.08 —1.4 
—1.7 +2.2 
—0.5 +0.2 
—1.8 +2.0 


tt 


Black adherent uniform film 


Brownish adherent uniform film 

Yi brown adherent uniform 

Slate with blue cast adherent 
wien film 

Reddish brown with green cast ad- 
herent uniform film 

Yellow brown non-uniform adherent 


film 
red adherent uniform 


black uniform adherent 


Nors.—Tension 20,000-lb. Amsler speed 2 in, 


Tes 
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No. 5. 
H 
SJ Nee 
esi 
No. 8. 
Ariz 
No. 9. 
Ne 
No. 2, Altoona, burg! 
No. 3. State Pa... 
College, Pa.. No. 3. 
No, 5. Sandy 
“Hook 
ester, N. Y.. No. 6. 
West, Fla. No.7. 
9. La Jolla, Aris. 
| 
4) Storage Set... . 55.5 
No. 2. Altoona, Storage 
No. 3. State 
College, Pa. 
York City... Nos. 
Hook, N. J No. 4. 
Noses 
No. 7. Ki N 
No. 6. 
No. 7. 
W 
Cs = me No. 9. L 
Nor 
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TABLE IV. | IV.—REPoRT ON INSPECTION OF ATMOSPHERIC CorROsION TESTS, = 


Tin Bronze Identification Letter, D ; 
pieatiiniaae Avg. tensile strength, 58,925 Ib. per sq. in.; Avg. elongation in 2 in., 66.2 per cent. 


245 


After One Year Exposure 
Physical Properties Percentage Change 
Test Location . 
A A Remarks 
Strength, | in2in., | Strength 
Ib. per sq. in. per cent 
Pe... 56900 | 67.8 | -24 | 43.1 |{$3-23}) Black adherent uniform film 
Nes Altoona, 57 700 66.5 41.8 black adherent uniform 
NG ark City... 57 600 65.5 | 40.3 1) herent tim 
$8100 | 65.8 | -0.3 | Yalow brown 
No. West, Fl 58 400 | 400 | +3 
NG 57 300 os | +3 
Norg.—Tension tests made on 30,000-lb. Olsen machine, range used 0 to 5000 Ib., pulling speed 0.5 in. per minute. aes 
Aluminum Bronze Identification Letter, F 
Avg. tensile strength, 74,070 Ib. per sq. in.; Avg. clongstion in 2 ing 48.6 
Original Test Data Lezations Noo, 8 and 0: Avg. tensile strength, 82,858 Ib. per sq. in.; Avg. elongation in 2 in, 
39.9 per cent. 
| | 45.02 | +24 | -34 | ..... 
0. 1. Pi 
burgh, Pe, 73067 | 46.9 | -2.9 | +4.2 
NG Altoona, }| 73775 | 49.4 | -2.7 | 40.8 |{ 10-3 
No, 3, State | 47.2 | 41.1 | 44.9 stight tarnish 
72 442 49.9 +14.0 to black uniform adherent 
; No. 5. Sandy a3 +0.31 brown with green cast ad- tS 
x 75 042 47.4 1.0 | +5-3 1) 40:31} | herent uniform film 
75042 -| 46.3 | +0.2 | +2.9 Ydlow with red cast uniform 
West, Fis... j 
No.8, Phoenix, | 38.5 | —0.2 | —2.5 |{ 49-09)! stight tamish 
No ta 83 516 37.2 40.4 —5.8 {13-3 
* Storage set data for specimens at test locations Nos. 1 to 7. 
> Storage set data for specimens at test locations Nos. 8 and 9. 


Brass (Cu 85, Zn 15) Identification Letter, L 
Original Test Data: Avg. tensile strength, 39, 896 Ib. per sq. in.; Avg. elongation in 2 in., 40.7 per cent. 


Set....... 750 | 30.7 | +421 | -25 | ..... 

30402 | 39.2 | -3.2 | 

Ng. 0.0 | -1.7 | +0.8 |{ 70-2 

Pa | 30.9 | -o8 | $0.01 

sss | 395 | -05 | 

Ny... 40084 | -18 | +13 |{ 

4067 | 30.8 | -o2 | +08 |{ 70-2 

| 39.5 | | -o.5 |{ 70-2 

4080 | 30.9 | +02 | +05 
40002 | 40.4 | -1.6 | 418 

Nors.—Tension tests made on 20,0001b, Amaler Tange used 0 to 


: 
i 
q 
| 
i 
1 
| 
Black adherent uniform film 
Black uniform adherent film 
Light brown uniform adherent = 
Black non-uniform adherent film 
Reddish brown with green castad- = 
brown adherent uniform aii 
Brownish red adherent uniform 
film 
} Rd to blue grown adherent walferm = 
P I—17 


ate 


TABLE IV.—ReEpoRT ON INSPECTION OF ATMOSPHERIC CORROSION TESTS, ETC. 


ss Brass (Cu 70, Zn 30) Identification Letter, M 
— Original Test Data: Avg. tensile strength, 48,033 Ib. per sq. in. a 
After One Year Exposure 
Physical Properties | Pereentage Change ’ 
Ougation ensile 
in2in., | Strength | Elongation 
|"b. persq in.| per cent 
No. Pitty 46900 | 57.0 | -3.3 o | { —8-45 \ | Black adherent uniform film 
47 400 58.5 42.6 Brownish black adherent uniform 
No. 3. State ~0.05 | Yellow brown uniform adherent 
Coliese Pa.. 48 200 58.5 —0.6 +2.6 file 
45900 | 55.0 | -5.4 | —3.5 |{ —1-42}) Black uniform adherent film 
Ne. 6. aay 47 400 56.5 -23 -~0.9 a Reddish brown wih gum cast 
48 300 60.0 -~0.4 45.3 brown adherent uniform 
No. 48 700 | | |{ with eign ot 
No. 8. Phoenix, 49100 | | 41.0 | +7.0 |{ 19-123) sight tarnish 
ne ola, 46 600 59.5 -3.9 44.4 (13-8 with green patches adherent 


Nore.—Tension tests made on 20,000-lb, Amsler machine, range used 0 to 2000 Ib., ee 0.85 in. per minute. 


Admiralty Metal Identifica 
Original Test Data: Avg. tensile strength, 54,958 Ib. per sq. in.; 


tion Letter, N 
Avg. elongation in 2 in., 51.1 per cent. 


No. 1. — 
Altoona, 


53 900 
53 200 


53 400 
54 200 
53 600 
54 000 
53 900 
53 800 
53 700 
53 600 


50.5 
52.7 


51.8 
52.3 
52.8 
52.2 
52.8 
51.8 
51.2 
53.0 


—1.9 
—1.3 


—0.9 
+0.6 
—0.6 


—0.2 
—0.4 
—0.6 


—1.2 
+4.4 


+2.6 
+3.6 
+4.6 
+3.4 
+4.6 
+2.6 
+3.0 


= 


Black adherent uniform film 

black adherent uniform 
Tew brown uniform adherent 
Bogen to gray adherent uniform 


Reddish brown with green cast ad- 
herent uniform film 


Slight tarnish 


Red with patches uniform 
adherent film 


N Tendon tests made on 50,000-Ib. 


Manganese Bronze Identification Letter, K 
Original Test Data: Avg. tensile strength, 122,999 Ib. per sq. in.: Avg. elongation in 2 in., 8.5 per cent. 


sen machine, range used 0 to 5000 Ib., pulling speed 0.5 in. per minute. 


121 705 
118 20€ 


111 460 
124 620 


116 980 


133 460 


120 680 


124 970 
124 755 


7.4 —1.1 —13.0 
7.1 —2.9 —4.0 

8.3 —8.4 +12.0 
5.8 +2.4 —21.6 
5.4 —3.9 —27.0 
5.5 +9.7 —25.6 
5.5 —0.8 —25.6 
6.1 +2.7 —17.6 
6.1 +2.5 —17.6 
2.5 —19.0 —66.2 


sz Bb 


| 


Dark brown adherent film with pin- 
heads of lighter brown corrosion 


occluded soot 

Corrosion slight, practically un- 
Dark oon adherent film with pin- 
heads of lighter brown corrosion 


products 
Dark brown adherent film speckled 
with lighter brown corrosion 


products 
Dark brown adherent film with pin- 
heads of lighter brown corrosion 
products 

Dark brown adherent film 
Corrosion slight, practically un- 


Dark brown film 


film with smaii 
bese of ight colored 
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bur; 
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| No. 3. 
No. 4. 
Yor 
00 
No. 9. 
Storage 
No. 3. State 
x Ne 4. No, 2. 
No. 5. 0. 3. 
ee No. 6. P Reddist wn adherent uniform No. 4. 
ester, N. Y. film York 
No.7. Key — green on edges ad- 
eren 
a ** 
No. 8. No. 6. 
Phoenix 
No. 8. 
Ariz. 
Calif. 
burgh, Pa. . 
No. 2. Altoona, | | 
_ 
No, 3. State | bureh 
No. 4. New ‘a... 
Cay... } | No. 3. 8 
No. 5. & 
are No. 6. Roch- H 
No. } No 
ester, N.Y... 
4 ester, | 
hap No, 9, La Jolla 559 No, 9. 
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TaBLe [V.—ReEpoRT ON INSPECTION OF ATMOSPHERIC CORROSION TESTS, ETC. 
(Continued). 


Copper-Nickel-Zinc Alloy Identification Letter, P 
Original Test Data: Avg. tensile strength, 54,350 Ib. per sq. in.; Avg. elongation in 2 in., 31.5 per cent. 


After One Year Exposure 
Physical Properties Percentage Change tant 
Av A Remarks 
T Elonga‘ Tensile Elongatio Weight, g. Ks 
in 2in., | Strength 
Ib. per sq.in.| per cent 
Storage Set 54 000 31.8 —0.6 
s2150 | 31.9 | -3.4 | +403 | Black adherent uniform film 
No. 3. State —0.06 | | Olive green adherent uniform tar- 
52690 | 31.7 | -26 | Mottled brown and gray uniform 
No. 5. Sandy a +0.09 brown with green cast 
Hook, NJ... 1.7 | 40.9 40:10] uniform adherent film 
}| 5370 | 31.0 | | 79-20) Brown uniform adherent 
No. 7. +0.08 J , 
Key 52 880 31.9 | —2.1 | 40.3 }| Tamished 
No, 8. Phoenix, 53639 | 32.0 | -0.7 | 40.6 10:47 } | Slight tarnish 
53500 | 31.7 | -0.9 | -0.8 right green uniform adherent film 
Nors.—Tension tests made on 20,000-lb. Amsler range used 0 to 2000 Ib., pulling speed 2in. per minute. = 7 
per-Nickel-Tin Alloy Identification Letter, Q Bees 
Original Test Data: Avg. tensile strength, 76,792 Ib. per sq. in.; Avg. elongation in 2 in., 24.2 per cent. ~ Rea 
Storage Set....... 75300 | 2.2 | -13 | +40 | ..... 4 ee 
t Po, 77300 | 23.3 | +2.0 | -7.5 |{ Black adherent uniformfilm 
No. 3. State —0.11 
o. 4. New ot wn and gray uniform 
i Nes NU... 78 800 22.7 +4.0 —9.9 Ge Olive green uniform adherent film 
™m Fle....}| 74900 | 27.0 | -1.2 | tarnished 3 
Phoenix, 76500 | 24.7 | -0.9 | stight tarnish 
23.0 | 42.4 | -8.7 Light green uniform adherent flm 


2. — tests made on 50,000-lb. Olsen machine, range used 


Nickel-Copper Alloy Identification Letter, S 
Original Test Data: Avg. tensile strength, 79,835 Ib. per sq. in.; Avg. elongation in 2 in., 35.7 per cent. 


in- 

on 

me nce Set 77 900 35.6 

° itte- 

un- Pa....}} 78950 35.7 +1.4 
0. 2. Altoona, 

pin- 78 400 35.2 +0.6 

ion No. 3. State 

cled No.4. New 

sion 77 100 36.3 ~1.0 
o. 5. y 

x N.Y... 78 500 35.5 +0.8 
0. «Key 
79 400 35.6 +1.9 

78 700 35.2 


—0.3 
+0.3 


«1.1 
+1.1 
+2.0 
0 
—0.3 
—0.6 
0 
—1.1 


Black uniform adherent film 

Black uniform adherent film with 
greenish colored spots 

Unchanged 

Black uniform adherent film 

Light green uniform adherent film 

Tarnished, spotted with brown 
stain 

Light green uniform adherent film 

Unchanged 

Irregular patches light greenish film 


i>} 
0 to 5000 Ib minute, er. 
| 
—1.10 
—1.09 
0.15 
0°16 
40.17 
$0.15 
ie ~ Nors.—Tension tests made on 20,000-Ib. Olsen machine, range used 0 to 20,000 Ib., pulling speed 0.5 in. per minute, ee as 
“a 


248 


REPORT OF SUBCOMMITTEE VI oF COMMITTEE B-3 


TasBLe IV.—ReEportT ON INSPECTION OF ATMOSPHERIC CORROSION TESTS, ETC. 


(Continued). 
Commercial Nickel Identification Letter, T 


Original Test Data: Avg. tensile strength, 71,040 Ib. per eq. in.; Avg. elongation in 2 in., 35.8 per cent. 
After One Year Exposure 
Physical Properties Percentage Change 
Test Location ! 
Average Average = 
Elongation} Tensile Elongation Weight, ¢. 
in 2in., | Strength 
\b. per sq.in.| per cent 
72050 | 36.8 | +14 | +28 | ..... 
71 000 36.4 ~1.5 -1.1 { -3-3} green uniform adherent 
mosso | 37.1 | —1.7 | +0.8 |{ Sim wih pe 
products 
71 470 36.8 | -0.8 0 } | Unchanged 
70 555 36.4 ~21 ana +3 Blackish green uniform adherent 
71 300 36.5 | | |{ stightly tarnished 
71400 | 35.6 | -0.9 | -3.3 6 }| Unchanged 
71800 | 36.5 | —o.s1 | —o.8 Irregular patches light greenish 


Norg.—Tension tests made on 20,000-Ib. Olsen machi 
Commercial Aluminum 


ine, range used 0 to 20,000 lb., pulling speed 0.5 in. per minute. 


Identification Letter, G 
Original Test Data: Avg. tensile strength, 16,410 Ib. per eq. in.; Avg. elongation in 2 in., 14.6 per cent. 


16 215 ws | ape) 

16 300 12.3 | 40.5 | —13.4 |{ $0.28) | Gray unite 

16 460 12.4 | 41.5 | —12.7 78-31} | Derk, gray uniform adhere 
16 765 13.5 | 43.4 | |{ }| Practically, unchanged, 
16 525 1.4 | 41.9 | —19.7 70-88} | Dark gray uniform 
16840 | 11.9 | | 10-98 gray sp 

16 605 13.1 +2.4 -7.7 13% 

16665 | 128 | +2.8 | -9.9 

16 775 12.6 | +3.5 —11.2 

15 850 44 | -2.2 | {79-78} ) gray 


adherent film some 
soot occluded in film 
adherent film, 


Norg.—Tension tests made on 20,000-lb. Amsler machine, range used 0 to 400 Ib., pulling speed 0.2 in. per minute. 


Aluminum-Manganese Alloy Identification Letter, I 
Original Test Data: Avg. tensile strength, 20,450 Ib. per sq. in.; Avg. elongation in 2 in., 9.4 per cent. 


Storage Set....... 20 505 10.0 | 403 | +64 le 
1. tts- Tray uniiorm eren some 
0. 2. 
19 805 8.3 | -3.4 | —17.0 |) 1°33 swith much occluded 
20 395 93 | -05 | -7.0 +010 Cnehanged, slightly 
No. 4. +0.22)| | Dark uniform adherent 
Sandy 4 t speck]: t 
= 20 100 9.1 —2.0 —9.0 +0.24 corrosion 
20 345 93 | -08 | -7.0 gray film 
0. gray non- 
West, Fla 20 355 9.6 —4.0 $0.00} uniform sttank 
No. 8. Phoenix, 20475 | 10.2 | | +2.0 |{ 70-0 Unchanged 
Nora.—Tension teste made on 20,000-Ib. Amsler machine, range used 0 to 400 Ib., pulling speed 0.2 in. per minute. 
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TABLE IV.—REPORT ON INSPECTION OF ATMOSPHERIC CORROSION TESTS, ETC. 3 ae 
(Continued). 
Aluminum-Magnesium-Silicon Alloy Identification Letter, Z ee 
Original Test Data: Avg. tensile strength, 37,975 Ib. per sq. in.; Ave. elongation in 2 in., 23.9 per cent. J 
nme After One Year Exposure 
Physical Properti P 
Average A e Chang ps 
Tensile | Elongation] Tensile Eloneation| * 
Strength, | in2in., | Strength vy 
(b. per sq.in.| per cent 
Storage Set....... 40 455 249 +6.5 +4.3 | ..... 
No. 1. Pitts- {+0.22\| Gray uniform adherent film, some 
h, Pa... [| 39405 19.5 | | ~31.6  evidenes of cost in fim 
381890 | 19.3 | | |{ 10-28) Dark cray uniform adherent Sim, 
Pa 40215 | 226 | -06 | -9.2 slightly 
}| 38225 5.2 | -5.5 | —38.9 Dak fin, 
Sandy | 18.0 | -3.3 | 27.7 79:22 } | Licht crag speckled adherent film, 
wy... 40005 21.9 | | —12.0 Light gray uniform adherent film 
000 | | | gray wockled fm, attack 
Nias | | |{ Tight gray’ ad wus of 


Nors.—Tension tests made on 20,000-lb, Amsler machine, range used 0 to 1000 Ib., pulling speed 0.2 in. per minute. 


Duralumin Identification Letter, O 
Original Test Data: Avg. tensile strength, 63,760 Ib. per sq. in.; Avg. elongation in 2 in., 20.7 per cent. 


65 430 20.7 | +2.6 “pe 
No. 3. 65 905 19.2 40.7 = unchanged, slightly 
No.5. Sandy 50220 1.5 | -9.5 | —44.5 |) Light gray uniform adherent film — 
oe 63 555 15.9 —2.9 —23.2 ues Light gray uniform adherent film 
13.0 | —4.1 | -37.2 |} 70-87} Light speckled film, stteck 
No. 8. Phoenix, 64 960 19.5 | -0.7 | |{ 10.06} Light gray adherent 
rosion products 


Nors.—Tension tests made on 20,000-Ib. Amsler machine, range used 0 to 2000 Ib., pulling speed 0.2 in. per minute. 


Aluminum-Coated Duralumin Identification Letter, FF AY 
Original Test Data: Avg. tensile strength, 58,790 Ib. per sq. in.; Avg. elongation in 2 in., 19.5 per cent. a 


Storage Set....... 59 535 19.6 +1.3 

State | 1.0 | -1.5 | Practically unchanged, slightly 

No, 5. Sandy 59340 18.8 | -03 | —4.1 10-3} Light gray speckled adherent film, 

$9090 | 18.5 | | right gray uniform adherent film 
NGvest; Fla....}| 00240 | 18.6 | +1.2 | |{+0-00}) Light, gray speckled film, non- 
50570 | 18.2 | +0.1 | —7.1 Practically unchanged 
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TABLE IV.—REPORT ON INSPECTION OF ATMOSPHERIC CORROSION TESTS, ETC. 
(Continued). 


Commercial Zine (High Grade 99.99 + per cent) Identification Letter, HH 
Original Test Data: Avg. tensile strength, 18,800 Ib. per sq. in.; Avg. elongation in 2 in., 51.6 per cent. 


After One Year Exposure 
Physical Properties Percentage Change 
Test Location . 
Av Av 
Tensile | Blongation| ‘Tensile Remarks 
| 
18 600 55.9 —1.1 +8.3 — 
1. Pit —2. gray orm adheren 
‘urgh, Pa....}| 38100 | 55.5 2.7 a7 
No. 17 500 52.4 thin uniform adherent 
18250 52.6 | -1.9 | -5.9 Light gray uniform adherent film 
No, 5. Sandy 18350 | 56.2 | | +0.5 |{—0-44}) Light gray uniform adherent film 
No. 6. Roch- —0.22 ight gray thin uniform adherent 
ester, N.Y... 18450 | -0.8 | -5.3 
He....\| 18600 | 51.8 | Light gray uniform adherent film 
Phomnis | | 40.5 | ~2.0 with area of 
Norz.—Tension tests made on 10,000-Ib. Amsler machine, range used 0 to 1000 Ib., pulling speed approximately 


0.2 in. per minute. 


Commercial Zinc (High Grade) Identification Letter, BB 
Original Test Data: Avg. tensile strength, 18,280 Ib. per sq. in.; Avg. elongation in 2 in., 58.5 per cent. 


18 600 56.3 | +18 | -3.8 y| 
—2. t 
—2. ight in uniform 
13200 | 52.5 | —21 | —6.7 |{ Light gray 
| | 0-37 Light gray uniform adherent film 
—3.65 ight gray thin uniform adherent 
13200 | 55.5 2.1 1.4 { | Light 
13400 | 57.9 | —1.1 | +2.8 |{ —0-49}) Light gray uniform adherent film 
—0.26 ight gray thin uniform adherent 
18 500 55.8 0.5 0.9 0-26} | Light 
18 700 56.8 | +0.5 | +0.9 |{19-13}| Light gray uniform adherent film 
+0.08 | | Distinctly tarnished with areas of 
18 700 55.9 | +05 | -0.7 || ‘erat 
vy te bulky ie of irreg- 
17 800 50.2 | —43 | ular thickness 


Nors.—Tension tests made on 20,000-Ib. Emery machine, range used 0 to 1000 Ib., pulling speed 0.26 in. per minute. 
* Broke outside of gage length. 


Commercial Zinc (Prime Western) Identification Letter, AA 
Original Test Data: Avg. tensile strength, 29,900 Ib. per sq. in.; Avg. elongation in 2 in., 34.3 per cent. 


Storage 29 600 38.8 | —1.0 | 413.1 “sai tiene 
No. 1, Pitts- a Bi —2. gray 
27900 34.6 5.7 10.8 |\ 
28 700 34.0 | | —12.4 72-67 Light gray thin uniform adherent 
Po... 29000 | 34.8 | —2.0 | Light gray uniform adherent film 
No. 4. New J 2 —3.27 ight gray thin uniform adherent 
28500 31.7 3.7 18.3 |} 
Sandy 29100 | 33.5 | | |) Light gray uniform adherent film 
No. 6. Roch- » —0.20 ight gray thin uniform adherent 
ey... 29000 32.4 0 16.5 |; —0-20 
Not 30700 36.0 | +03 —7.2 |) 19-30} | Light gray uniform adherent film 
Nors.—Tension tests made on Emery machine, range used 0 to 1000 lb., pulling speed 0.25 in. per minute. 
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_ TaBLe IV.—REpoRT ON INSPECTION OF ATMOSPHERIC CORROSION TESTS, ETC. 
(Continued). 


Chemical Lead Identification Letter, U 
Original Test Data: Avg. tensile strength, 2582 Ib. per sq. in.; Avg. elongation in 2 in., 43.6 per cent. 


After One Year Exposure 


Physical Properties Percentage Change 
Test Location 
Elongation] ‘Tensl Remarks 
in 2in., | Strength Elongation 
2338 42.7 —9.5 —2.1 
No. 1. 7 ; 2392 38.9 +2.3 —8.9 Dark gray adherent uniform film 
| 39.3 | +3.5 | -8.0 Dark gray adherent uniform film 
No. 3. State = Dark gray adherent film speckled 
ge, Pa 2429 40.2 +3.9 5.9 with white corrosion products 
No. 4. City 2391 41.6 +2.3 —2.6 Light gray adherent uniform film .. 
No. 5. Sandy 
Hook, NJ... 2387 42.3 | +21 | -0.9 Light gray adherent uniform film 
No. 6. - Dark gray adherent film speckled 
ester, N. Y 2488 4.5 | +64 | -2.8 and white corrosion 
products 
No. 7. Key 2453 Dark gray adherent film with 
West, Fla 38.9 +4.9 —8.9 streaks of lighter gray corrosion 
products 
No. & Phoenix, |) 2502 | 43.7 | +7.0 | 42.3 Dark gray uniform adherent film 
Ne $i = 2361 38.8 +1.0 —9.2 Light gray uniform adherent film 
Nors.—Tension tests made on 20,000-lb. Amsler machine, range used 0 to 1000 Ib., pulling speed 0.5 in. per minute. 


Lead-Antimony Alloy (1 per cent Antimony) Identification Letter, CC 


Original Test Data: Avg. tensile strength, 3482 Ib. per sa. in.; gation in 2 in., 45.3 per cent. 
8 3214 46.3 | -7.7 | +2.2 
3351 | 42.3 | 44.3 | -8.6 Dark gray adherent uniform film 
3.8 | +18 | -5.4 Dark gray adherent uniform film 
N Goliege, Pa 3309 45.1 +3.0 —2.6 Dark gray adherent uniform film — 
| «43.8 | 40.7 | -5.4 Dark gray adherent uniform film 
Neen 390 | 43.1 | +05 | -6.9 Dark gray adherent uniform film 
3265 46.1 | +16 | -0.4 
No. 7. Key a Heavily’ ta tarnished with areas of 
0. 8. Phoenix, ve vily tarnis with areas 
3274 4.3 | +1.9 4.3 dark gray adherent film 
a8 | +02 | -9.7 Light gray uniform adherent film 
Ee tests made on 20,000-Ib. Amsler machine, range used 0 to 1000 lb., pulling speed 0.5 in. per minute. 
Commercial Tin Identification Letter, EE 
Original Test Data: Avg. tensile strength, 3760 lb. per sq. in.; Avg. elongation in 2 in., 60.3 per cent. 
Storage Set....... 3390 58.7 —9.8 —2.6 Ligh 
t gray eren speckl 
No. 1. rie 3340 60.2 —1.5 +2.6 (2 with white a products, 
No. 2. Altoona, 3530 50.1 | +42 | 40.7 40-45) cent fm. 
ighter gray corrosion prod- 
Pa ucts, much occluded soot 
3530 6.0 | +41 | 42.2 $0.17 Light gray adberent film 
Gay 3420 54.7 40.9 40.52 Dark gray uniform adherent film 
No. 5. Sandy | Licht, adherens Sie 
Hook, N.J 3440 46.2 +1.5 —21.3 { $3.88 with grayish white corrosion 
=f =. 
+0.33 | | Heavily tarnished, speckl 
3450 58.3 | +1.8 | -0.7 ht gray corrosion produet film 
No.7. Key 40.43 nt gray adherent film — 
West, Fla... 3530 55.0 | | (30:4 white 
+0.14 Heavily tarnished, speckled with 
No. 8. Phoenix, 3360 54.3 —0.9 —7.5 ht gray corrosion product film film 
t gray 
No, 9, La Jolla, 3270 27.0 | -3.5 | —54.0 crusted’ with bulky 


Nors.—Tension testa made on 20,000-Ib. Amsler machine, range used 


1000 Ib., pulling speed 0.5 in. per minute. 
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REPORT OF COMMITTEE Bt - 
ON 
ELECTRICAL-HEATING, ELECTRICAL-RESISTANCE AND 
a ELECTRIC-FURNACE ALLOYS 


One meeting of Committee B-4 was held in New York City on 
February 24, 1933, in addition to the meeting held during the 1932 
annual meeting of the Society. 

The present membership of the committee is 26, of which 12 are 
classified as producers, 11 as consumers and 3 as general interests. 


RECOMMENDATIONS AFFECTING STANDARDS ~ 


Advancement of Tentative Standards to Standard.—The committee 
recommends that the following two tentative standards be advanced 
to standard, with revisions as indicated below: 


Tentative Accelerated Life Test for Metallic Materials for Electrical 
Heating (B 76-29 

Section 2 (a).—Change the note following this section to read as 
follows by the addition of the italicized words: 

Note.—The cover or shield over the wire must be a tight fit on the board and 
the slide and pyrometer tube should fit snugly to prevent leakage of air at this point 
while observations are being taken, as even a slight draught of air in contact with 
the specimen will cause excessive variation in the length of life. 

Section 3.—Change Paragraph (e) to read as follows by the addi- 
tion of the italicized words and figures and the omission of the words 
in brackets: 

(e) Ammeter and Voltmeter—The ammeter and voltmeter shall have an 
accuracy of 1 per cent of [full scale] normal test deflection [and] (approximately 
15 amp. and 15 »v., respectively). For alternating current the range used 
shall be such as to give a reading above the lower fifth of the scale range. The 
ammeter has appreciable resistance; therefore, after it has been cut out of circuit, 
a slight readjustment of current with the slider will be necessary to bring the volt- 
meter back to the value corresponding to standard test temperature. 


Change the last sentence of Paragraph (h) to read as follows by 
the addition of the italicized words and figures and the omission of 
those in brackets: 


If no recording pyrometer is available some form of bell ringing device 
[may be used as shown in Fig. 1] or electric clock mechanism which can be con- 


3 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 613 (1929); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 280. : 
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nected into the circuit may be used as shown in B-B, Fig. 1. This circuit is closed 
when the specimen under test burns out and allows the weight to drop onto the 
phosphor bronze spring, causing it to make electrical connection through the contacts. 


Section 5.—Change the first sentence of Paragraph (b) to read 
as follows by the omission of the figure and letter in brackets: 


In mounting a test specimen, one end of the specimen shall be inserted 
in the upper terminal and the [10-g.] weight attached to the other end. 


Section 8.—Change Paragraph (e) to read as follows by the omis- 
sion of the figure and letter in brackets: 


(e) Grasp the [10-g.] weight in a pair of pliers and apply a slight tension, 
sufficient to straighten the wire. 


Change the third sentence of Paragraph (/) to read as follows 
by the addition of the italicized word and the omission of the word in 
brackets: 


Final adjustment shall be completed within [ten] fifteen minutes from the 
time of starting the test. 


Change Paragraph (7) to read as follows by the addition of the 
italicized word and the omission of the word in brackets: 


(¢) Record the voltage and the current, together with the starting tem- 
perature and the starting time at the end of the [ten] fiffeen-minute period. 


Change the first sentence of Paragraph (k) to read as follows by 
the addition of the italicized figure and the omission of the word 
and figures in brackets: 


Adjust the temperature to the standard test temperature after [3] 5 hours, 
[7 hours] and 24 hours total elapsed time. 


Section 10.—Change Paragraphs (d) and (e) to read as follows 
by the addition of the italicized word and the omission of the word 
in brackets: 

(d) Life of the specimen in hours (total elapsed time from the end of the 
first [ten] fifteen-minute aging period to burnout); 

(e) The elapsed time in hours to 10 per cent increase in resistance, starting 
after the end of the first [ten] fifteen-minute aging period. 


Table I.—In the second and third columns of the lower half of 
the table change “‘10 minutes” to read “‘15 minutes.” 

A ppendix.—Add as an Appendix to this method the comments 
appended hereto." 


1The Appendix has been incorporated in the Standard Accelerated Life Test for Metallic 
Materials for Electrical Heating, see 1933 Book of A.S.T.M. Standards, Part I, p. 877.—Eb. 
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gi : Tentative Method of Test for Thermoelectric Power (B 77 - 30 T)2 


ek Title—Change the title of this method by the addition of the 
words “of Electrical-Resistance Alloys.” 


Section 3.—Change the definition of the term ‘thermoelectric 
power” from its present form: namely, 


3. Thermoelectric Power.—The thermoelectric power, Q, of one metal with 
respect to another is defined as the electromotive force in an electric circuit 
which consists of these two metals when the junctions between the two metals 


have a 1 C. difference in temperature. 1 


3.. Thermoelectric Power —The thermosiectrie power, Q, of two metals is 
the electromotive force in an electric circuit consisting of the two metals when 
the junctions between them have a difference in temperature of 1 C. 


Section 5.—Change to read as follows by the addition of the 
italicized words and figures and the omission of those in brackets: 


5. As a matter of precaution, the [temperatures] average temperature used in 
determining the thermoelectric power should be approximately the same as 
that to which the material will be subjected in practice and in no case should 
the temperature difference between the two junctions be less than 20 C. The tem- 
perature at each of the two junctions shall be measured by a device which is 
sufficiently accurate to determine the temperature difference with an error not 
exceeding 5 percent. A convenient method [of] for determining the temperature 
of the junctions is to immerse each junction in a [beaker] bath of oil which is 
maintained at the desired temperature. Baths which are stirred and the tem- 
peratures of which are thermostatically controlled are to be preferred. [The] How- 
ever, beakers [shall be] of oil which are supported by blocks of metal, sand baths 
or other means [whose] may be used provided the thermal capacity of such 
assemblies |is] are such that when the [supply of] heat is cut off their temperatures 
will decrease at rates less than 0.2 C. per minute. The temperature of the oil 
in each [beaker] bath may be determined either by a calibrated mercury ther- 
mometer graduated in Centigrade degrees [the range being 0 to 100 C.], or by a 
calibrated thermocouple. If the oil is not stirred, the junctions shall be placed in 
close proximity to the temperature-measuring instrument. To insure that the 
temperatures of the junctions shall not be influenced by heat of conduction 
along the specimen, the [distance in each beaker from] length of each specimen 
from the junction to the point where it leaves the surface of the oil [to the junction] 
shall not be less than ten times the minimum cross-section dimension of the 
resistance material nor less than one hundred times the minimum cross-section 
[dimension] of the copper leads and in no case less than 2 in. 


Section 8.—Add a new item (c) to read as follows, relettering 


the present item (c) and subsequent items accordingly: eis oS 


(c) Method of determining temperature of junctions. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30. Part I, p. 1013 (1930); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 289. 
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The recommendations in this report have been submitted to 
letter ballot of the committee, which consists of 26 members, with 
the following results: 


Affirm- | Neg- Not 
Items ative ative | Voting 


I, Apvancement or Tentative Stanparps To STANDARD 
Accelerated Life Test for Metallic Materials for Electrical Heating (B 76-29 T), as 


ACTIVITIES OF SUBCOMMITTEES 

Subcommittee I on Life Tests (J. W. Harsch, chairman).—The 
Tentative Accelerated Life Test for Metallic Materials for Electrical 
Heating (B 76-29 T) has been reviewed and the modifications 
mentioned earlier in this report as well as certain editorial changes 
have been proposed as found necessary by experience in service. 
The method as revised is recommended for adoption as standard. 
Reference has been made to the paper by F. E. Bash and J. W. 
Harsch presented before the Society in 1929,! which explains im- 
portant considerations in connection with this method of test. 

Subcommittee IIT on Electrical Tests (H. L. Curtis, chairman).— 
A further study is being made of the Tentative Method of Test for 
Determining the Temperature-Resistance Constants of Resistance 
Alloys (B 84-31 T) to describe a procedure which will insure the 
required accuracy for the measurements. It is accordingly recom- 
mended that this method be continued as tentative. A new method 
for determining the temperature coefficient of sheet resistance ma- 
terial is being developed. A method of determining the temperature 
coefficient of resistance of thermostatic metals is also being developed. 

Subcommittee 1II on Chemical Analysis (T. R. Cunningham, 
chairman).—The Tentative Methods of Chemical Analysis of Metallic 
Materials for Electrical Heating (B 71-29 T) have been revised, 
the changes consisting principally of a different method of solution. 
Perchloric acid is used in place of nitro-hydrochloric acid in the 
chromium, iron, silicon and manganese determinations, providing a 
more rapid method without sacrificing accuracy. In the method for 
iron, a double separation with ammonium hydroxide is used. The 
ascarite absorption method replaces the volumetric method for 
carbon. The revised methods were presented to the Society through 
Committee E-10 on Standards and were accepted for publication as 
tentative? on March 8, 1933. 


1 PF. E. Bash and J. W. Harsch, “Life Tests on Metallic Resistor Materials for Electrical Heating,”’ 
Proceedings, Am. Soc. Testing Mats., Vol. 29, Part II, p. 506 (1929). 

3In submitting the revised tentative methods to Committee E-10 on Standards, the committee 
reported results of the letter ballot vote as follows: Of a total membership of 27, 17 members returned 


their ballots, of whom 14 voted affirmatively and none negatively. 
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Subcommitiee IV on Mechanical Tests (P. H. Brace, chairman).— 
Negotiations are under way for the application of the bend test 
developed by Subcommittee IV to certain high-temperature alloys 
being studied by Committee III of the Joint Research Committee 
of the A.S.M.E. and A.S.T.M. on Effect of Temperature on the 
Properties of Metals. The bend test will be carried out by Sub- 
committee H on Elastic Measurement and Shear. 

One laboratory has applied the bend test to the estimation of 
the properties of cast steel at high temperature with good results. 

Subcommittee V on Wrought and Cast Alloys for High Temperature 
Use (C. L. Clark, chairman).—A method of test for the short-time 
tensile properties of cast alloys at temperatures from 800 to 2000 F. 
(425 to 1095 C.) has been outlined, including a suggested foundry 
procedure to insure sound castings. Good results have been secured 
with castings of a 35 per cent nickel, 20 per cent chromium, 45 per 
cent iron alloy and tests made by four laboratories at temperatures 
of 1400, 1600 and 1800 F. (760, 870 and 980 C.) show good agreement. 
This work is being carried on in cooperation with the Joint Research 
Committee on Effect of Temperature on the Properties of Metals. 
It is planned to merge the proposed short-time tension test with the 
proposed method for short-time high-temperature tension tests pre- 
pared by the Joint Committee.’ 

Further work has been done on the proposed method of test 
for thermal expansion, including also a design for a suitable quartz 
tube dilatometer and furnace. Two procedures with different rates 
of temperature change have been prepared. 

Subcommittee VI on Specifications (J. W. Harsch, chairman).— 
Minor changes in the Tentative Specifications for Drawn or Rolled 
Alloy, 80 per cent Nickel, 20 per cent Chromium, for Electrical 
Heating Elements (B 82-31 T) and for Drawn or Rolled Alloy, 
60 per cent Nickel, 15 per cent Chromium, and Balance Iron, for 
Electrical Heating Elements (B 83-31 T) have been considered and 
the specifications will be modified when they are recommended for 
advancement to standard. It is accordingly recommended that these 
specifications be continued as tentative pending their further 
consideration. 

Subcommittee VII on Thermostatic Metals (P. H. Brace, chair- 
man).—A study has been made of the various terms used in connection 
with thermostatic metals and considerable progress has been made 
in preparing definitions for them. 

The first step in the development of methods of test has been 
the construction of apparatus for determining the bending properties 

! The Tentative Method of Test for Short-Time High-Temperature Tension Tests of Metallic 
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of thermostatic metals under load and temperature. Apparatus for 
this purpose has been designed and built. The specimen is mounted 
so that the curvature with change of temperature can be accurately 
determined, the movement being highly magnified by the use of a 
light beam. Heat is applied externally. The equipment also pro- 
vides for measuring the deflection under applied load. Therefore, it 
can be used to evaluate the resistance to applied stresses, simul- 
taneously with or independently of measurements of deflections. It 
is also applicable to precise determination of elastic limit. It is 
planned to improve the mechanical design by cooperation between 
the laboratories and apply the device to the development of methods 
of test for mechanical properties and temperature sensitivity of 
thermostatic metals. 


This report has been submitted to letter ballot of the committee 
which consists of 26 members; 23 members returned their ballots, 
of whom 19 have voted affirmatively and none negatively. 


Respectfully submitted on behalf of the committee, seg Is: 


+ 
DEAN HARVEY, 
hatrman. 


EpiTor1ALt Note 


The Tentative Accelerated Life Test for Metallic Materials for Electrical 
Heating and the Tentative Method of Test for Thermoelectric Power, as 
revised, were approved at the annual meeting and subsequently adopted as 
standard by letter ballot of the Society on September 1, 1933. The methods 
in their revised form appear in the 1933 Book of A.S.T.M. Standards, Part I, 
pages 877 and 895, 
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ON 
COPPER AND COPPER ALLOYS, CAST AND WROUGHT 


Committee B-5 has held two meetings during the past year; 
at Atlantic City, N. J., on June 24, 1932, and at New York City on 
March 9, 1933. 

A revision of the Tentative Specifications for Sand Castings of 
the Alloy: Copper 80 per cent; Tin 10 per cent; Lead 10 per cent 
(B 74-28 T) and a corresponding revision affecting alloy No. 17 
of the Tentative Specifications for Copper-Base Alloys in Ingot Form 
for Sand Castings (B 30 — 31 T) were presented to the Society through 
Committee E-10 on Standards and were accepted for publication’ 
at a meeting held on August 11, 1932, at which Committee B-5 was 
represented by Mr. G. H. Clamer. ‘As a result of this action the alloy 
in the form of castings in the one case and ingot metal in the other 
are identical in chemical composition. The tentative specifications 
in their revised form appear in the 1932 Proceedings.* 


RECOMMENDATION AFFECTING STANDARDS 


I. Advancement of Tentative Standards to Standard.—The com- 
mittee recommends that the following two tentative specifications be 
advanced to standard, with revisions in the latter specifications as 
indicated below: 

Tentative Specifications for Seamless Copper Tubing, Bright 
Annealed (B 68 — 32 T),? without revision. 

Tentative Specifications for Copper Water Tube (B 88 - 32 T),3 
revised as follows: 

Classes of Tubing.—Substitute throughout the specifications the 
letters K, L and M for the letters A, B and C to designate the different 
classes of copper tubing. 

Section 7.—In view of the requirements for grain size in these 
specifications it is recommended that the following paragraph be 
added as Paragraph (c) of Section 7: 


tIn submitting these revised tentative specifications to Committee E-10 on Standards, the com- 
mittee reported results of the letter ballot vote as follows: Of a total membership of 50, 38 me™bers 
returned their ballots, of whom 34 voted affirmatively and 1 negatively. 

2 Proceedings, Am. Soc. Testing Maits., Vol. 32, Part I, pp. 670, 674 (1932); also 1932 Book of 
A.S.T.M. Tentative Standards, pp. 230, 234. 

3 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 679, 682 (1932); also 1932 Book of 
A.S.T.M. Tentative Standards, pp. 239, 242. 
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On Copper AND Copper ALLOYS 
(c) In determining grain size, reference should be made to the standard 
rules governing the preparation of micrographs and photographic grain size 
standards for non-ferrous metals appearing in the Standard Rules Governing 
the Preparation of Micrographs of Metals and Alloys, Including Recommended 
Practice for Photography as Applied to Metallography (A.S.T.M. Desig- 
nation: E 2) of the American Society for Testing Materials. 
Table II.—For Class A (new Class K) tube 5 in. in nominal 
: size, change the wall thickness from “0.148 in.” to ‘0.160 in.” and 
the corresponding weight per foot from ‘8.96 lb.” to “9.67 lb.” 
For Class A (new Class K) tube 6 in. in nominal size, change the 
f wall thickness from “0.165 in.” to “0.192 in.” and the corresponding 
t weight per foot from “11.96 lb.” to “13.87 Ib.” 
- For Class C (new Class M) tube 6 in. in nominal size, change the 
" wall thickness from ‘0.120 in.” to “0.122 in.” and the corresponding 
h weight per foot from ‘8.77 lb.” to “8.91 lb.” 
y IT. Advancement of Tentative Revisions of Standards to Standard.— 
S The committee recommends that the schedule of tolerances on length 
y proposed in 1930! as a tentative revision of the three following standard 
or specifications be advanced to standard and incorporated in the 
1S specifications: 
Standard Specifications for Seamless Admiralty Condenser Tubes 
and Ferrule Stock (B 44 — 29)? 
Standard Specifications for 70-30 Brass Condenser Tubes and 
- Ferrule Stock (B 55 — 25)? 
e Standard Specifications for Seamless Muntz Metal Condenser 
1S Tubes and Ferrule Stock (B 56 — 25)? 
The committee recommends that the tentative revision of the 
at following four standard specifications published in the 1932 report* 
of this committee, proposing that the requirement for copper plus 
;° silver content of the copper plates, bars, tubes and pipe be increased 
from “99.88 per cent” to “‘99.90 per cent,”’ be advanced to standard 
ne and incorporated in the specifications: 
nt Standard Specifications for Copper Plates for Locomotive Fire 
Boxes (B 11 
ae Standard Specifications for Copper Bars for Locomotive Stay- 
be bolts (B 12-21) 
Standard Specifications for Seamless Copper Boiler Tubes (B 13 
— 18)4 
ers = 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 408, 1272 (1930); also 1932 Book of 
A.S.T.M. Tentative Standards, p. 1134. 

2 1930 Book of A.S.T.M. Standards, Part I, pp. 729, 733, 737. 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 256, 987, 988 (1932);. also 1932 Book 
of A.S.T.M, Tentative Standards, pp. 1131, 1132. 

41930 Book of A.S.T,M. Standards, Part I, pp. 715, 718, 721,. 
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Report or Commirrer B-S 


& Standard Specifications for Copper Pipe, Standard Sizes (B 42 

wey te .-- The committee recommends that the tentative revision of the 
_ last named specifications (B 42-24), also published in the 1932 

report,’ proposing that the first sentence in Paragraph (a) of Section 

12 be omitted, be advanced to standard. 

The committee recommends that the rather extensive tentative 
revisions of the following two standard specifications proposed in 
1932° be advanced to standard with a minor editorial revision in the 
latter standard, as indicated below: 

Standard Specifications for Brass Pipe, Standard Sizes (B 43 - 
24)4 
- Standard Specifications for Sheet High Brass (B 36 — 27)‘ revised 
7 as follows: 
Section 10.—Make the footnote to the revised Section 10 a new 
paragraph to read as follows: 

In determining grain size, reference should be made to the standard rules 
governing the preparation of micrographs and photographic grain size stand- 
ards for brass appearing in the Standard Rules Governing the Preparation of 
Micrographs of Metals and Alloys, Including Recommended Practice for 


Photography as Applied to Metallography (A.S.T.M. Designation: E 2) of 
the American Society for Testing Materials. 


III. Editorial Revision of Standards.—The committee has author- 
ized making an editorial change in the drawing of the die block 
appearing in the following four standard specifications which will be 
in conformity with a similar revision in the steel specifications providing 
that the design of the die block used for making flange tests on tubes 
and pipe be modified by the addition of a radius of #, in. at the top 
_ instead of a sharp shoulder as heretofore: 

Standard Specifications for Seamless Copper Boiler Tubes (B 13 
18)§ 
em er Standard Specifications for Seamless Brass Boiler Tubes (B 14 
18)§ 
Standard Specifications for Copper Pipe, Siandard Sizes (B 42 
24)§ 
’ Standard Specifications for Seamless Copper Tubes (B 75 — 30) 


11930 Book of A.S.T.M. Standards, Part I, p. 743. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 256, 987, 988 (1932); also 1932 Book 
of A.S.T.M. Tentative Standards, pp. 1131, 1132. 

3 Proceedings. Am. Soc. Testing Mats., Vol. 32, Part I, pp. 256, 258 (1932); also 1932 Book of 
A.S.1T.M. Tentative Standards, pp. 1132, 1135. 

¢ 1930 Book of A.S.T.M. Standards, Part I, pp. 747, 768. eae + 

#1930 Book of A.S.T.M. Standards, Part I, pp. 721, 725, 743, 751. 


: 
cl 
SF 
cc 
ck 
cc 
of 
a 
Spe 
Spe 
Spe 
Spe 
Spe 
Spe 
Spe 
Spe 
Spe 
Wl 
all 
D. 
wi' 
sta 
ae 19 
Ad 
Te 
Fe 
for 
St 
for 


On COPPER AND CopPER ALLOYS ee 261 
pe 


ACTIVITIES OF SUBCOMMITTEES 


Subcommittee I on Wrought Metals and Alloys (D. K. Crampton, 
chairman).—This subcommittee is engaged in the preparation of 
specifications covering high-strength silicon-copper alloys and for rolled 
phosphor-bronze bearing plates for movable bridges, the latter in 
cooperation with a committee of the American Railway Association. 

Subcommittee II on Cast Metals and Alloys (G. H. Clamer, acting 
chairman).—This subcommittee is engaged in a general program of 
correlating specifications for ingot metal and sand castings. 

The above recommendations have been submitted to letter ballot 
of the committee, with the following results: 


Ttems Affirm- | Neg- Not 
ative ative | Voting 
I, Apvancement or Tentative Stanparps To SranpaRp 
Specifications for Seamless Bright fanned uot @ See 26 0 8 
Il. Apvancement or Tentative Revistons or Stanparps To STanpaRD 
Specifications for Seamless Admiralty and Ferrule Stock (B 44 - 29) 28 0 9.5) 
Specifications for 70-30 Brass Condenser and Ferrule Stock (B 55 - 25) 28 0 8 
Specifications for Seamless M untz Metal Condenser Tu Ferrule Stock (B 56 - 25) 0 
Specifications for Copper Plates for Locomotive Boxes (B 11 - 18)................ 22 0 
Specifications for Copper Bars for Locomotive 0 14 
Pipe, tandard Sizes (B 42-24), 31 0 
Specifications for Brass tandard Sizes (B 43 ~ 24). 29 0 
Specifications for Sheet 26 0 


This report has been submitted to letter ballot of the committee, 
which consists of 52 members; 44 members returned their ballots, 
all of whom have voted affirmatively. 


Respectfully submitted on behalf of the committee, pice ae 
C.H. MaTHEWsonN, 


Chairman, 


D. K. Crampton, 


Secretary. 


EpITor1aAL Norte 


The Tentative Specifications for Seamless Copper Tubing, Bright Annealed, 
without revision, and the Tentative Specifications for Copper Water Tube, as 
revised, were approved at the annual meeting and subsequently adopted as 
standard by letter ballot of the Society on September 1, 1933, and appear in the 
1933 Book of A.S.T.M. Standards, Part I, pages 743 and 734, respectively. 

The tentative revisions of the Standard Specifications for Seamless 
Admiralty Condenser Tubes and Ferriiie Stock, for 70-30 Brass Condenser 
Tubes and Ferrule Stock, for Seamless Muntz Metal Condenser Tubes and 
Ferrule Stock, for Copper Plates for Locomotive Fire Boxes, for Copper Bars 
for Locomotive Staybolts, for Seamless Copper Boiler Tubes, for Copper Pipe, 
Standard Sizes, for Brass Pipe, Standard Sizes, and for Sheet High Brass were 
approved at the annual meeting and subsequently adopted as standard by letter 
ballot of the Society on September 1, 1933. The specifications in their revised 
form appear in the 1933 Book of A.S.T.M. Standards, Part I, pages 693, 697, 
701, 713, 676, 679, 705, 709, and 728, respectively. 
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REPORT OF COMMITTEE B6 

DIE-CAST METALS AND ALLOYS 

Committee B-6 on Die-Cast Metals and Alloys has held two 
well attended meetings during the year: one in Atlantic City, N. J., 
on June 23, 1932, and the other in New York City on February 23, 
1933. 

The committee has added one new member, Mr. C. E. Heussner, 
representing the Chrysler Corporation, and has lost through termi- 
nation of Society membership, Messrs. A. G. Carman, F. S. Elfred, Jr., 
R. L. Johnston, M. C. Maxwell and F. J. Tobias. In view of the 
extensive contributions of several of these men to the earlier work 
of the committee, suitable action has been taken toward keeping 
them advised of activities through periodic bulletins, pending their 
reinstatement as members. Mr. C. R. Maxon has been appointed as 


the committee representative on the general membership committee 
and is actively engaged in publicizing the committee’s work and 
soliciting new members. 


RECOMMENDATIONS AFFECTING STANDARDS” 


Revisions of Tentative Standards—The committee recommends 
that the following tentative specifications be revised as explained in 
the reports of the respective subcommittees and continued as tentative: 

Tentative Specifications for Aluminum-Base Alloy Die Castings 
(B 85-31 T), as proposed by Subcommittee I; 

Tentative Specifications for Zinc-Base Alloy Die Castings (B 86 - 
31 T), as proposed by Subcommittee II. 

The above recommendations have been submitted to letter ballot 
of the committee, which consists of 54 members, with the following 
results: 
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ACTIVITIES OF SUBCOMMITTEES geht 


Subcommittee I on Aluminum-Base Die-Casting Alloys (E. E. 
Thum, chairman).—This subcommittee recommends that the Tenta- 
tive Specifications for Aluminum-Base Alloy Die Castings (B 85 - 
31 T)! be revised, as indicated below, and continued as tentative: 

Table I.—In Table I of these specifications, change the chemical 
composition of alloy No. XII by decreasing the permissible range in 
copper content from ‘‘7.0 to 9.0 per cent”’ to read “‘6.0 to 8.0 per cent;” 
and by increasing the permissible variation in silicon content from 
a range of ‘1.0 to 2.0 per cent” to read ‘‘3.5 per cent, maximum;” 
also under other elements, maximum, increase the zinc content from 
“1.0 per cent” to read “1.5 per cent.” 

In the table appearing in the appendix to these specifications, 
omit the tensile strength value of 33,000 Ib. per sq. in., the elongation 
in 2 in. of 1.0 per cent, and the Charpy impact value of 1.5 ft-lb. 
for alloy No. XII. 

In considering and approving these changes, the committee 
took cognizance of the fact that in general commercial practice the 
copper, silicon, and zinc contents approximate more closely to the 
new limits and that this alloy is essentially a competitive composition 
(without specified physical or corrosion-resistant properties). 

Subcommittee II on Zinc-Base Die-Casting Alloys (W.H. Graves, 
chairman).—This subcommittee has been the most active one during 
the past year and has largely rewritten the Tentative Specifications 
for Zinc-Base Alloy Die Castings (B 86-31 T)*, as shown in the 
revised draft appended hereto. The revised specifications were 
drafted by the subcommittee at a meeting in Detroit on January 25, 
1933, and were adopted by Committee B-6 at its February, 1933, 
meeting, subject to a favorable letter ballot, with one change, namely, 
the elimination of maximum total other impurities. 

Since the committee first undertook an investigation of zinc- 
base die-casting alloys, new alloys have been developed and introduced 
commercially. Because of several advantages which alloy No. 
XXIII possesses over alloy No. XXI, it has been commercially 
adopted for numerous new uses. This has led to definite requests 


1 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 716 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 292. 

* Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 719 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 295. 

3 See p. 644.—Eb. 

‘This alloy designation corresponds to the number used in the investigation on zinc-base die- 
casting alloys carried out under the jurisdiction of Committee B-6 on Die-Cast Metals atid Alloys 
(formerly Subcommittee XV on Die-Cast Metals and Alloys of Committee B-2 on Non-Ferrous 
Metals and Alloys). See Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 192 (1929). 
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264 or CommirreE B-6 
to both the Society of Automotive Engineers and to Committee B-6 
that specifications covering alloy No. XXIII be prepared. This 
alloy had been investigated quite thoroughly by several laboratories 
willing to discuss their results with the committee and the necessary 
information on which to base a specification was therefore available. 

Briefly, the essential difference between alloy No. XXI, at 
present specified in the Tentative Specifications B 86-31 T, and the 
new alloy No. XXIII is that alloy No. XXIII undergoes a much 
smaller dimensional change as the result of aging changes other 
than those due to any type of oxidation, and that even the slight 
aging changes which occur may be prevented by a simple stabilizing 
anneal. In addition, alloy No. XXIII, like alloy No. XXI, has a 
high initial impact strength but unlike alloy No. XXI, it retains this 
impact strength under severe and varied conditions of aging. 

It has been amply shown that the resistance of both alloys to 
abnormal oxidation depends on the careful limitation of the im- 
purities, lead, cadmium and tin. The amounts which have been set 
as the specification limits are low enough to produce alloys meeting 
the rather severe physical property requirements of the specification 
and at the same time no undue hardship is imposed on the producer 
since several sources of raw materials of adequate purity are available 
and it has been demonstrated that by good control of alloying and 
casting practice, contamination beyond these limits can be avoided 
commercially. 

While iron has no injurious effect on the physical properties of 
these alloys, it is the general belief that an iron content above that 
specified may cause trouble in machining. The limit specified may 
be easily maintained because of the well known self-scavenging prop- 
erties of the zinc-aluminum alloys with respect to iron. 

It is known that the absence of aging changes in alloy No. XXIII 
as compared to alloy No. XXI is due to the difference in copper 
content. The committee was assured that sufficient tests had been 
made to make it certain that amounts of copper up to 0.1 per cent 
are entirely harmless. It was the belief of the committee that con- 
tamination of this alloy with copper beyond this limit could be 
avoided commercially. 

The physical property requirements of alloy No. XXI were 
based on the data of Committee B-6. The physical property limits 
established for alloy No. XXIII were based on data agreed to by 
several members of the committee representing laboratories which 
had independently determined the properties for alloy No. XXIII. 
In the case of both alloys, due regard was given both to the interests 
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; On Die-Cast METALS AND ALLOYS 

of the consumer in setting these values high enough to exclude 

material not representative of what can be attained with good com- 

mercial practice and, at the same time, to the interests of the producer 

in avoiding too rigid requirements which would reject material 

coming within the range of good average commercial practice. 

Changes made in alloy No. XXI, heretofore covered by Tenta- 
tive Specifications B 86-31 T, include a lowering of the maximum 
limit on magnesium and lead, which changes have been shown by 
commercial use to be possible of realization without undue hardship 
on the producer. The maximum limit on total other impurities was 
eliminated because of its ambiguity and the impossibility of checking 
for all other elements in the periodic system in a commercial chemical 
analysis. Although it is recognized that the presence of such elements 
as bismuth and mercury are detrimental in high quality zinc-base 
die castings, their rarity in the commercial alloy made it unnecessary 
to specify maximum limits in the opinion of the committee. The 
presence of silicon in the form of silica is also disadvantageous from 
a machining standpoint, but it was decided not to place any max- 
imum limit on it at this time. 

The requirement that the measurement of expansion in a humidity 
test must be across solid sections of the casting was shown to be 
necessary by an occasional tendency of a consumer to measure this 
value across the lips of a cup-shaped piece in which accidental dis- 
tortion was found to exercise too large an influence. The other 
changes in wording represent the clarification of sections capable of 
misinterpretation in the present tentative specifications. 

Subcommittee V on Exposure and Corrosion Tests (W. M. Peirce, 
chairman).—All of the data on the one-year exposure tests are now 
available excepting those for the physical properties of the specimens 
from Coco Solo, Panama Canal Zone. It is too late now to have these 
specimens tested, since they have suffered two years of northern expo- 
sure in addition to the one-year exposure at the Coco Solo test location. 
The subcommittee felt that the three-year specimens should be left 
exposed until the five-year period is completed, because considerable 
difficulty would be encountered in finding a sufficient number of 
testing laboratories to test all of the specimens at the present time. 
While all of the zinc-base alloy specimens will be returned after five 
years, only alloys Nos. XV, AVI and XXI will be tested. All of the 
other alloys are now obsolete and the only advantage to be gained 
by testing alloys Nos. XV and XVI would be to further substantiate 
the effect of impurities on permanence as already shown by the 


steam test and practical experience. 
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COMMITTEE B-6 


Subcommittee VI on Finishing Properties of Die Castings (J. C. 
Fox, chairman).—Although it has not been found possible to hold 
a meeting of this subcommittee during the year, the chairman has 
continued his studies on the finishing of die castings and particularly 
of electroplated coatings. The discussion to which reference was 
made in last year’s report' has been supplemented by data obtained 
from further studies in which various companies have cooperated. 
It is hoped to have the material in shape for an official report at a 
later date. 

Special Subcommittee on Analysis of Test Data (R. G. Roshong, 
chairman).—By action of Committee B-6 at its June, 1932, meeting 
this special subcommittee was created to determine a basis for 
acceptance or rejection of test data obtained by cooperating labora- 
tories on committee specimens and, in particular, to pass on the 
desirability of publishing certain specific groups of data. In this 
connection, it is worthy of note that less than 5 per cent of the data 
on physical properties of aluminum-base and zinc-base die-cast 
specimens, which has been collected by the committee and circulated 
to all its members, has ever been published in the Proceedings of 
this Society. A considerable portion of these data apply to alloys 
differing from those since standardized in the Tentative Specifications 
B 85 and B 86, but the subcommittee recommended that the only 
data to be published im extenso in the Proceedings in the future should 
be those obtained on specimens conforming to the latest revised 
alloy compositions in Specifications B 85 or B 86. 

Consideration was also given to the desirability of further analyses 
of the available data either similar to the discussions presented by 
Mr. Colwell? in 1931 and by Mr. Field* in 1932, or conforming more 
closely to the statistical methods outlined in the 1931 report of the 
Technical Committee on Presentation of Data of Committee E-1 on 
Methods of Testing.t While the committee felt themselves to be 
handicapped by their limited acquaintance with the newer statistical 
methods, they agreed that the form in which the data have been 
presented to date has been very useful to the designer of die-cast 
parts, particularly since the data have been compactly rearranged by 
the Bell Telephone Laboratories and copies circulated to the com- 
mittee members. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 268 (1932). 

?D. L. Colwell, “Effect of Composition on Alurninum-Base Die-Casting Alloys,’ Proceedings, 
Am. Soc. Testing Mats., Vol. 31, Part I, p. 268 (1931). 

2A. J. Field, “The Physical Properties of Aluminum-Base Die-Casting Alloys,” Proceedings, 
Am. Soc. Testing Mats., Vol. 32, Part I, p. 285 (1932). 

‘ Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 593 (1931). 
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On Die-Cast METALS AND ALLOYS 


It was the consensus of opinion in the committee that (1) the 
needs of consumers and designers of die castings were adequately 
served by a statement of maximum, minimum and arithmetical 
averages of physical properties; (2) the variables incident to the vari- 
ous methods of producing the test specimens, such as casting pressure, 
die temperature, venting, etc., were of such magnitude (and uncer- 
tainty at this time) as to render the applicability of statistical analysis 
questionable; and that (3) any analysis of the results on test specimens 
would be of questionable value in designing or accepting die castings, 
inasmuch as each type of die casting is an individual problem as 
regards density, chilling, and flow in various sections of the casting, 
all of which have definite effects on the resultant physical properties. 
It was, therefore, decided that further published studies of committee 
data would be limited to results on standardized compositions as 
noted above and that no organized attempt would be sponsored by 
the committee to undertake a general statistical analysis of its data. 

The subcommittee recommended further that pending tests on 
aluminum-base die-casting specimens which have been exposed at 
ten locations in the United States since July, 1929 (see previous 
committee reports)! should be carried out on alloys Nos. I to XII, 
inclusive, at the end of the five-year exposure period. Tests on all 
exposed aluminum specimens appear justified in view of the practical 
value of the evidence to be obtained regarding the effects of excess 
iron, tin, lead, etc., on the atmospheric corrosion. In line with the 
above action on data collected previously, the new data on specimens 
not conforming to the limits of the Tentative Specifications B 85 
shall be circulated only to the membership of Committee B-6 in view 
of the unfavorable reaction which might result from publication of 
results on compositions known to be inferior to those standardized. 

In view of the obsolescence of such a large share of the zinc-base 
alloys included in the committee’s original program, as stated under 
Subcommittee II, above, it was recommended that only alloys Nos. 
XV, XVI and XXI should be brought in from exposure racks at the 
end of the five-year period for complete testing. These alloys are 
representative of the nominal composition, copper 3 per cent, alumi- 
num 4 per cent, magnesium 0.1 per cent, zinc, balance, with impurities 
varying according to the purity of zinc used. 

New Subcommittee—Committee B-6 is following closely the 
developments in other die-casting alloys and receives progress reports 
periodically on the brass- and magnesium-base alloys. As a matter 


1 Reports on Die-Cast Metals and Alloys, see Proceedings, Am. Soc. Testing Mats., Vol. 28, Part 
I, p. oy ey Vol. ee p. 192 (1929); Vol. 30, Part I, p. 318 (1930); Vol. 31, Part I, p. 261 


vy 


67 
ir 
d 
a 
5.4 4 
— 
g | i 
g — 
- 
e 
IS 
a 
ly 
id 
4 
2s 
‘§ 
le 
n 
ye a 
— ia 
of 


Report or COMMITTEE B-6 


of information, Mr. J. A. Gann submitted a preliminary draft of 
specifications for a magnesium-base alloy at the New York meeting 
of the committee in February. This alloy is made to the following 
composition limits: 


The following physical properties can be expected of tension and 
impact specimens of this analysis when made in a die, the test speci- 
mens being cast in regular production routine and conforming to the 
dimensions of Figs. 1 and 2 of the Tentative Specifications for Zinc- 
Base Alloy Die Castings (B 86-31 T).1 The values are for die-cast 
test specimens and not for specimens cut from commercial die-cast 


parts. Tat 
Die-Castinc TENSILE ELon- CHARPY 


METHOD STRENGTH, GATION IMPACT 
LB. PER IN 2 IN., VALUE, 
SQ. IN. PER CENT FT-LB. 


26 000 to 30 000 1 to 3 1 to 3 
29 000 to 33 000 1 to3 1 to 2 


Committee B-6 has authorized the formation of a new Sub- 
committee on Magnesium-Base Die-Casting Alloys to consider the 
standardization of suitable alloys. 4 ae. 

This report has been submitted to letter ballot of the committee 
which consists of 54 members; 37 members returned their ballots, 
of whom 34 have voted affirmatively and 1 negatively. 


2 Respectfully submitted on behalf of the committee, 


H. A. ANDERSON, 


Eprror1at Note 
The proposed revisions of the Tentative Specifications for Aluminum-Base 
Alloy Die Castings and for Zinc-Base Alloy Die Castings were accepted. The 
specifications in their revised form appear on pages 641 and 644, respectively. 
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Committee C-1 on Cement has held only one meeting since the 
1932 annual meeting of the Society. However, that meeting, on 
January 23, 1933, was well attended and in spite of adverse business 
conditions the committee has maintained considerable activity during 
the year. 

An important action at the January meeting was the adoption 
of a plan of reorganization of the committee. The purpose of this 
reorganization was to simplify the committee make-up and facilitate 
operation by replacing the large subcommittees and their sections by 
smaller groups, arranged so as to prevent, as far as possible, duplication 
of effort. Briefly, the plan provided that the Executive Committee 
of Committee C-1 should appoint a number of sponsoring committees, 
each to consist of four members, and each committee to have charge 
of one of the existing cement specifications under the jurisdiction of 
Committee C-1. Other sponsoring committees are to be similarly 
appointed as found advisable. The Executive Committee was also to 
appoint, from time to time, working committees of three members 
each, to work on problems assigned to them. These working com- 
mittees are to be supervised by and will report to the Executive 
Committee of Committee C-1. Part of the reorganization has been 
already effected and further changes will be made from time to time. 


ACTIVITIES OF SUBCOMMITTEES 


Since the June, 1932, meeting there have been summarized the 
results of work started in the preceding year in the study of a proposed 
plastic mortar compressive strength test for the high-early-strength 
cements. This work has been carried out under the supervision of 
Subcommittee C on Specifications for High-Early-Strength Cement. 
Twelve laboratories participated in the investigation in which six 
cements were employed. Two-inch cubes of the plastic mortar as 
well as standard tension specimens were made and tested at 1, 3, 7 
and 28 days. After considerable study of the results of these tests, 
there was outlined a further program of investigation which has been 
already started and involves 12 cements. Eleven laboratories are 
participating in these tests in cooperation with the new working 
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committee to which has been assigned the study of the possibilities 
of plastic mortar strength tests. 

Section III on Study of Accelerators and Retarders of Subcom- 
mittee B on Specifications for Portland Cement has just completed a 
lengthy report for presentation to the Executive Committee of 
Committee C-1, covering the recent studies in three laboratories on 
the effect of varying SO; content on a number of cements of different 
tricalcium aluminate content. The program included tests for 
setting time, tensile strength of mortars, compressive strength of 
concrete, volume change of concrete and the resistance of the concrete 
to freezing and thawing. Some of the test results already obtained 
include ages up to six months. 

Mr. J. R. Dwyer, the Technical Assistant of the committee, 
has continued his efforts to maintain contact between the committee 
and parties interested in cement specification questions, and has 
cared for many of the details of the committee work. In the interest 
of uniformity of test methods, he attended a meeting of the American 
Association of State Highway Officials, at which meeting there were 
discussed some questions relating to the current A.S.T.M. Standard 
Methods of Sampling and Testing Portland Cement (C 77-32). 
The A.A.S.H.O. had previously adopted as their Tentative Method 
T-1 the A.S.T.M. methods which formerly appeared in the Standard 
Specifications for Portland Cement (C 9-30). Visits were made to 
the Department of Highways of Chautauqua County, N. Y., and to 
the Boston Transit Department in order to secure data and comments 
relating to their special requirements for portland cement. Informa- 
tion thus obtained was distributed to the committee. Additional 
data of interest are being made available by another state highway 
department. Visits were also made to some offices of both producer 
and non-producer interests. Mr. Dwyer has continued the general 
direction of the Cement Reference Laboratory and has maintained 
contact with the meetings of committees and groups engaged in 
activities of interest to the membership of Committee C-1. 

The Cement Reference Laboratory, a cooperative project of the 
U. S. Bureau of Standards and the Society, partly financed by Com- 
mittee C-1, has continued the field inspections of laboratories and has 
completed the major portion of a third tour. In addition to the field 
work, the laboratory has studied fineness test methods in the endeavor 
to arrive at a rapid and economical method of determining the sub- 
sieve fineness of cement. The laboratory has worked quite effectively 
in recent months in developing a new turbidimetric method of dealing 
with the fineness of sub-sieve cement particles. The laboratory also 
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arranged for a series of comparative fineness tests by a number of 
laboratories in order to obtain some definite knowledge of the agree- 
ment which might exist in the sub-sieve fineness determinations made 
by different laboratories and with different apparatus. 

Appended hereto is a report of the Subcommittee on Cement 
Reference Laboratory which describes the laboratory’s activities 
since the date of preparation of the 1932 annual report. There is 
being presented at this annual meeting a paper by Mr. L. A. Wagner 
of the Cement Reference Laboratory describing the turbidimeter 
fineness test method as thus far developed.’ 

The committee suffered the loss of a very valuable and well 
liked member in the death of Mr. Frederick W. Kelley. Mr. Kelley 
has long been very prominent in promoting and supporting committee 
activities, and was particularly active in the arrangements for the 
establishment and maintenance of the Cement Reference Laboratory. 


RECOMMENDATIONS AFFECTING STANDARDS 


The committee recommends that the Tentative Specifications for 
High-Early-Strength Portland Cement (C 74-30 T)® be referred to 
letter ballot of the Society for adoption as standard. This recom- 
mendation has been submitted to letter ballot of the committee, 
which consists of 67 members; 43 members returned their ballots, of 
whom 31 have voted affirmatively, 10 negatively and 2 marked 
their ballots not voting. 

The committee recommends that the Tentative Specifications 
and Tests for Masonry Cement (C 91-32 T)* be continued as 
tentative for another year without revision. 

This report has been submitted to letter ballot of the committee 
which consists of 67 members; 55 members returned their ballots, of 
whom 53 have voted affirmatively and none negatively. 


Respectfully submitted on behalf of the committee, nar adi 


Secretary. 


The Tentative Specifications for High-Early-Strength Portland Cement, 
recommended for adoption as standard, failed to receive the necessary two-thirds 
vote of those voting when this recommendation was presented to the Society 
at the annual meeting. The specifications are accordingly continued as 
tentative. 

1L. A. Wagner, “A Rapid Method for the Determination of the Specific Surface of Portland 
Cement,” Proceedings, Am. Soc. Testing Mats., Vol. 33, Part II, p. 553 (1933). 


2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1016 (1930); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 335. 


* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 695 (1932); ies 1932 Book of A.S.T.M. 
Tentative Standards, p. 338. 
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REPORT OF SUBCOMMITTEE ON aici REFERENCE 
LABORATORY 


The Cement Reference Laboratory completed the second inspec- 
tion tour among cement testing laboratories shortly after the date of 
preparation, March 17, 1932, of the preceding annual report of this 
subcommittee. A few requested inspections were left unperformed 
because the inspectors had passed through the territories involved 
before these requests had been received. Subsequently there was 
announced a third inspection tour, which is now in progress and 
which is about 50 per cent completed. Since the end of the second 
tour there have been received requests for inspections of 232 labora- 
tories distributed over 44 states. The classification of these labora- 
tories is shown in Table I. The decrease in requests received in the 
third tour from the number of requests involved in the second tour 
is partly accounted for by the fact that some of the laboratories 
visited in the earlier inspection were closed when their districts were 
recently visited. Also, it is probable that the decrease is due in 
some measure to the insistence on the part of the Reference Lab- 
oratory that, in general, reinspections would not be made in labora- 
tories which in earlier tours had been found considerably deficient 
until such time as those laboratories gave some assurance that an 
effort had been made to remedy the deficiencies. Automatic tem- 
perature control storage apparatus has not been made a requirement 
for inspections because of the business conditions existing during 
recent months, but the reports have stressed the need of close 
attention to storage temperatures. 

There is still in effect the ruling of the U. S. Bureau of Public 
Roads requiring Cement Reference Laboratory inspection at all 
laboratories issuing reports of acceptance tests intended for Federal 
Aid road projects. Copies of reports of inspections of the various 
laboratories affected by this ruling have been furnished to the 
Bureau of Public Roads and state highway offices. 

While no attempt has yet been made to summarize many of 
the details of the reports of inspections made during recent months, 
it appears that there has been a considerable improvement in methods. 
The quantities of apparatus inspected and approved during the 
period covered by this report are shown in Table II. Only a small 
quantity of this apparatus was involved in the second inspection 
tour. A comparison ¢ of this table with the corresponding table in 
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the preceding annual report of this subcommittee! indicates a general 


improvement also in apparatus. However, some of this 


general 


improvement in apparatus may be due to elimination of certain 
laboratories which did not feel warranted in making the improvements 
justifying a reinspection and also to the fact that the tolerances for 


TABLE I.—CLASSIFICATION OF CEMENT TESTING LABORATORIES REQUESTING 


INSPECTIONS. 
| Third Tour 
Second Tour, artici 
First Tour, | Decem! Participati 
*| April 17, lin Third Tour] 
Laboratory Classification Up to 1930, to | ‘4632, to | and in in 
a Apeil 16, F ; 28, | Earlier Tour | Three Tours 
49 52 42 37 22 
2B 61 58 49 21 ‘ 
25 34 19 16 2 if 
ll ll 7 6 
5 5 7 7 ae. 
219 277 232 205 10o—C—~* } 
7 174 te 
* Some branch laboratories are located at producers’ laboratories. 
* In some the laboratories are also school laboratories. 
4 State Highway 5, 2, Commercial 10, 


TaBLE II.—APppPpaRATUS INSPECTED FROM MARCH 18, 1932, TO FEBRUARY 28, 1933. 


NUMBER 

APPARATUS OBSERVED 


NUMBER 
APPROVED* 


9003 


* Asmall portion of this apparatus was tested under the requirements in effect prior to the adoption 


in 1932 of the Standard Methods of Sampling and Testing Portland Cement (C 77 — 32). 


briquet molds have been made somewhat more lenient. 


Some 


laboratories have itemized in their correspondence the improvements 


made by them since their last inspection. 


The study of the methods of determining the fineness of cement 
was continued throughout the year in the Bureau of Standards’ 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 314 (1932), 
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laboratory. As a result of this work there has been developed a 
turbidimetric test! which was discussed and demonstrated at the 
meeting of Committee C-1 on January 23, 1933. Comparisons of 
the turbidimetric test results with the results obtained by other 
methods indicate that, as now developed, the method is particularly 
interesting to producer laboratories. A number of laboratories 
have either constructed turbidimeters for themselves or are planning 
to purchase the apparatus required for this test. 

The Reference Laboratory prepared three samples for comparative 
fineness tests by various laboratories cooperating with the Bureau 
of Standards in securing data showing what agreement in results 
might be obtained by various fineness test methods. These results 
are being furnished to the participating laboratories together with a 
summary of the more important items of interest relating to the 
work. The report and information growing out of the work is also 
being made available to the Subcommittee on Fineness, of Committee 
C-1. 

The laboratory has cooperated with the committee in exchanging 
information relating to methods and apparatus. Assistance was 
given to the Subcommittee on Apparatus in preparing the manuscript 
of the revised Manual of Cement Testing presented last year. The 
laboratory also promoted discussion on the question of the rate of 
loading for compression specimens, and hopes to secure more data on 
this subject. 

Information has been furnished in reply to inquiries from various 
laboratories concerning improvement or replacement of apparatus. 
The laboratory has also discussed with producers of equipment some 
questions relating to specifications and design of apparatus. 

The laboratory cooperated with the Subcommittee on High- 
Early-Strength Cement and participated, with eleven other labor- 
atories, in a series of tests sponsored by that subcommittee in a 
ee of a proposed plastic mortar strength test. ys 

on ‘behalf of the subcommittee, 


wi 


1L. A. Wagner, “A Rapid Method for the Determination of the Specific Surface of Portland 
Cement,” Proceedings, Am. Soc. Testing Mats., Vol. 33, Part II, p. 553 (1933). 
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FIRE TESTS OF MATERIALS AND CONSTRUCTION —s—~ 


Since reporting to the Society at the annual meeting in June, 
1932, Committee C-5 and its subcommittees, with the exception of 
Subcommittee I on Standard Specifications for Fire Tests of Materials 
and Construction (S. H. Ingberg, chairman), have found it imprac- 
ticable to make substantial progress on their various scheduled 
subjects because of generally unfavorable economic conditions. 

RECOMMENDATIONS AFFECTING STANDARDS 


Tentative Specifications for Fire Tests of Building Construction 
and Materials (C 19-26 T).\—Subcommittee I has given attention 
to comments received during the past few years on the Tentative 
Specifications for Fire Tests of Building Construction and Materials 
(C 19-26 T) and recommended to Committee C-5 at a meeting 
called for the purpose in New York City on March 10, 1933, that 
these specifications be revised as follows and adopted as standard: 


Introduction Change the last paragraph of the introductory 
text to read as follows by the addition of the italicized words and the 
omission of those in brackets: 

Classifications of assemblies involving combustibles in [sufficient] such 
kind or quantity or so [arranged as to continue burning after the derived time 
period] contained as to burn freely during the exposure to the test fire or continue 
flaming after the furnace fire is shut off shall be designated by the term 
“combustible” after the period assigned. 


Section 2.—In the time-temperature tabulation in this section 
change the expression in the last line of the table from “‘at 8 hours” 
to read ‘“‘at 8 hours or over.” The words “or over” are added to 
indicate that in tests of more than 8 hours duration temperatures 
are to be held at 2300 F. (1260 C.) after the eighth hour; it is judged 
unnecessary to illustrate this additional feature by extending the 
chart of the time-temperature curve shown in Fig. 1 of the 
specifications. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 26, Part I, p. 761 (1926); also 1932 Book of A.S.T.M. 
Tentative Standards, p.458. 
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The Centigrade temperatures 1010 C. and 1260 C. are exact 
equivalents of the Fahrenheit temperatures 1850 F. and 2300 F., 
respectively, and the omission of the word “approximately” used in 
connection with these temperatures is accordingly recommended. 

Section 4 (a).—Change the first sentence of this section to read 
as follows by the addition of the italicized words and the omission of 
those in brackets and insert the italicized sentence as the second 
sentence of the section: 


Temperatures at unexposed surfaces shall be measured with thermocouples 
or thermometers placed under flexible, oven-dry, felted asbestos [fire felt] pads 
6 in. square, 0.4 in. [thick] in thickness, and weighing not less than 1.0 [Ib. per 
sq. ft.] nor more than 1.4 lb. per sq. ft. The pads shall be sufficiently soft so that, 
without breaking, they may be shaped lo contact over the whole surface against 
which they are placed. 


Section 7.—Change the first sentence of this section to read as 
follows by the addition of the italicized words: 


The test sample shall be truly representative of the construction for 
which classification is desired as to materials, workmanship, and details such as 
dimensions of parts, and shall be built under conditions representative of those 
obtaining as practically applied in building construction and operation. 

Section 9.—In Paragraphs (a) and (5) of this section substitute 
for “fire hose stream”’ the expression “hose stream.” 

Change Paragraph (c) to read as follows by the omission of the 
words in brackets: 

(c) The submitter may elect, with the advice and consent of the testing 
body, to have the [fire] hose stream test made on the sample subjected to the 
fire endurance test and immediately following the expiration of the fire endurance 
test [provided, that the testing body reserves the right to decide that a fire 
hose stream test should be made on a duplicate sample as specified in Paragraph 
(a)]. 

Section 10.—Change the second sentence of this section to read 
as follows by the addition of the italicized words and the omission 
of the words and figures in brackets: 

[Where this cannot be attained within 40 days] Artificial drying [with air 


temperature not exceeding 100 F. (38 C.) shall] at temperatures not injurious to 
the material or construction to be tested may be used. 


Section 12.—In this section substitute for “fire stream tests” the 
expression “hose stream tests.” 

Section 13 (b).—Change to read as follows by the addition of the 
italicized words and the omission of those in brackets: 

(6) The wall or partition shall have sustained the applied load during the 
fire and [fire] hose stream test as specified in Section 9, without passage of flame, 
[stream or] of gases hot enough to ignite cotton waste, or of the hose stream, and 
after cooling but within 72 hours after its completion shall sustain a total load 
equal to the dead load plus twice the superimposed load specified above. 
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} Section 15 (b).—Change to read as follows by the addition of the 
italicized words and the omission of those in brackets: 
(b) The wall or partition shall have withstood the fire and [fire] hose stream 


test as specified in Section 9, without passage of flame, [stream or] of gases hot 
enough to ignite cotton waste, or of the hose stream. 


Section 17 (a).—Change the first sentence of this section to read 
as follows by the addition of the italicized words: 


During the fire endurance test the column shall be exposed to fire on all 
sides and shall be loaded in a manner calculated to develop theoretically as 
nearly as practicable the working stresses contemplated by the design. 


Section 21 (b).—Change to read as follows by the addition of the 
italicized words and the omission of those in brackets: 


(6) The construction shall have sustained the applied load during the fire 
and [fire] hose stream test as specified in Section 9, without passage of flame, 
{stream or] of gases hot enough to ignite cotton waste, or of the hose stream, and 
after cooling but within 72 hours after its completion shall sustain a total load 
equal to the dead load plus twice the superimposed load specified above. 


Chapter X.—Change the title to read as follows by the addition 
of the italicized words: 


X. Tests of Finish for Combustible Framing or Facings of Walls, Partitions 
and Ceilings 


Section 22.—In the expression “with respect to panels of solid 
or masonry construction” appearing at the end of Paragraphs (a), 
(b) and (c) of this section, omit the phrase “or masonry.” 


Section 24.—Change Paragraphs (a) and (6) of this section to 
read as follows by the addition of the italicized words and the omission 
of those in brackets: 


(a) The finish shall have withstood the fire endurance test without 
[developing openings capable of passing] passage of flame or [hot] of gases hol 
enough to ignite the materials protected, for a period equal to that for which 
classification is desired. 

(b) The finish shall have withstood the fire and [fire] hose stream test as 
prescribed respectively for floors, walls and partitions as specified in Section 9, 
without [developing openings capable of passing] passage of flame, [hot] of gases 
hot enough to ignite the materials protected, or of the hose stream. 


The above recommendation and the proposed revisions of the 
Tentative Specifications C 19-26 T have been submitted to letter 
ballot of Committee C-5, consisting of 28 members, and have been 
voted upon affirmatively by more than the requisite two thirds of 
those voting. Twenty-seven members returned their ballots, of 
whom 21 have voted affirmatively on all the items, and none has 
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voted negatively on all the items; of the remaining six, one has cast 
no negative votes but has registered as ‘‘not voting” on certain items; 
and of the remaining five who have voted negatively on certain items, 
none has voted negatively on more than three of the items; and none 
of the items submitted for ballot has received more than four nega- 
tive votes. 

The foregoing revisions have also been submitted to letter ballot 
of the Sectional Committee on Specifications for Fire Tests of Ma- 
terials and Construction, functioning under the procedure of the 
American Standards Association, consisting of 18 members, 16 ballots 
have been received, the vote in this case being affirmative to the 
extent of more than two thirds of those voting. The specifications 
in their revised form will also be offered by the sectional committee 
through the sponsor organizations to the American Standards Asso- 
ciation for approval as American Standard. 


. 

_ This report has been submitted to letter ballot of the committee 
which consists of 28 members; 22 members returned their ballots, 
of whom 18 have voted affirmatively and 4 negatively. 


wate 


Respectfully submitted on behalf of the committee, 


“fen Chairman. 


a 


Eprror1aAt Notre 


i The Tentative Specifications for Fire Tests of Building Construction and 
Materials, as revised, were approved at the annual meeting and subsequently 
adopted as standard by letter ballot of the Society on September 1, 1933. The 
specifications in their revised form appear in the 1933 Book of A.S.T.M. 
Standards, Part II, page 254. 
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on 

he Committee C-8 on Refractories held one meeting pee the 
- year, in Pittsburgh, Pa., on February 13, 1933, in conjunction with 
he the annual meeting of the American C eramic Society. 
7 It is believed that the most outstanding accomplishment of the 
= committee during the past year was the sponsoring of the Refractories 
= Manual. This manual contained the complete set of standard speci- 

fications and methods of test for refractory materials issued by the 
| A.S.T.M. as developed by Committee C-8, together with Manual 
- for Interpretation of Refractory Test Data. This Refractories 
ts, Manual has been given extensive publicity and wide distribution and 

has been favorably received by those industries concerned with the 

production and use of refractories. 

RECOMMENDATIONS AFFECTING STANDARDS 

an. The recommendations of the committee regarding standards and 
w tentative standards under its jurisdiction are summarized below, 
a together with the analysis of the letter ballot on each item. 

I. Proposed Tentative Standard: sul 
and Proposed Tentative Methods of Testing High- Temperature Heat 
—d Insulation.—In view of the general interest being shown in insulating 

M. refractories and the increasing use of such products in various types 


of industrial furnaces, it was considered advisable to establish test 
methods for determining the values of the essential properties of 
such high-temperature insulating materials. The Section on Heat 
Transmission (R. H. Heilman, chairman) has worked for several 
years on various methods of testing these products and at the last 
meeting, this committee presented proposed tentative methods for 
determining the compressive strength, flexural strength, and shrinkage 
of high-temperature heat insulating materials. The committee 
accordingly recommends that the proposed Tentative Methods of 
Testing High-Temperature Heat Insulation (Compression, Flexure, 
Shrinkage), appended hereto,' be accepted for publication as tentative. 


See p. 684.—Eb. ou. ating 
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IT. Proposed Revisions of Standards: 
Standard Method of Test for Porosity and Permanent Volume 
Changes in Refractory Materials (C 20-20).—The formula for 


calculating the apparent porosity has inadvertently-been left out of 
_ this standard method. The committee is accordingly recommend- 


_ ing for immediate adoption the inclusion of the following formula 


in Section 5 as a new Paragraph (m). The committee accordingly 
asks for the necessary nine-tenths vote at the annual meeting in 
_ order that this revision may be submitted to letter ballot of the 
_ Society for immediate adoption. 

(m) Apparent Porosity —The apparent porosity, P, shall be calculated by 


subtracting the dry weight from the wet weight and dividing by the volume of 
the test piece, and multiplying by 100 as follows: 


Standard Method of Test for Softening Point of Fire-Clay Brick 

_(C 24-81)2—This standard method requires that the test cone be 
- mounted with the hase embedded approximately 1 mm. (0.04 in.) 
in the plaque. It has been found that such shallow embedding is 
impracticable and the committee accordingly recommends that the 
following change in Section 4 be made immediately in the standard 


method. The committee accordingly asks for the necessary nine- 


tenths vote at the annual meeting in order that this revision may be 
submitted to letter ballot of the Society for immediate adoption. 
Section 4. —Change the second sentence to read as follows by 


T ie shall be mounted with the base embedded approximately [1 mm. 
(0.04 in.)] 3 mm. (0.12 in.) in the plaque and the face of one side inclined at an 
angle of 82 deg. with the horizontal. 


‘ Standard Method of Test for Refractory Materials Under Load at 
High Temperatures (C 16-20).*—In Section 2 (d) of this method 
option is given of using some form of optical pyrometer. The com- 
mittee feels that for the sake of accuracy a closed end tube must be 
used in conjunction with the optical pyrometer and recommends for 
publication as a tentative revision the following change in this section: 
Section 2 (d).—Add the following as a second paragraph of the 
present Paragraph (d): 


1930 Book of A.S.T.M. Standards, Part II,p.207% 
* 1931 Supplement to Book of A.S.T.M. Standards, p. 69. 4 
* 1930 Book of A.S.T.M. Standards, Part II, p. 202. 
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If the optical pyrometer is used, observations shall be made by sighting 
into a refractory tube having a closed end in the same relative position to the 


a test specimen as that specified for the thermocouple. 
of In several of the standards covering refractories prepared by 
nd- Committee’ C-8 the term “softening point” still appears, whereas 
ula this property of fire clay, fire brick and silica cement is now known as 
gly ‘“pyrometric cone equivalent.” In 1931 it was tentatively proposed 
in to change the title of the Standard Method of Test for Softening 
‘the Point of Fire-Clay Brick (C 24-31) to read “Standard Method of 
Test for Determining the Pyrometric Cone Equivalent of Fire Clay 
1b and Fire Brick,” but the term “softening point” was not changed 
A pe in the various standards under the jurisdiction of Committee C-8. 
The committee therefore recommends that the term “softening point”’ 
vita in all of the C-8 specifications, methods of test and definitions be 
ys tentatively changed to “pyrometric cone equivalent.” This applies 
to the following standards: 
rick Standard Specifications for Clay Fire Brick for Malleable Furnaces 
> be with Removable Bungs and for Annealing Ovens (C 63 — 28);? 
in.) Standard Specifications for Clay Fire Brick for Stationary Boiler 
. Service (C 64 — 28);? 
gis Standard Specifications for Clay Fire Brick for Marine Boiler Service 
the (C 65 - 28) 
lard Standard Method of Test for Softening Point of Fire-Clay Brick 
‘ine- (C 24-31) 
y be Standard Definitions for Clay Refractories (C 27 — 28).? 
In several of the standards covering refractories prepared by 
3 by Committee C-8, the term “Orton cones” is used. In view of the 
e in fact that the original cones were developed by Mr. Hermann Seger, 
and that Mr. Edward Orton, Jr., based his cones on the Seger series 
mm. and that he manufactured them in a company known as Standard 
at an Pyrometric Cone Co., it is felt by the Editorial Subcommittee that 
less confusion would occur if instead of using the term ‘Orton cones” 
d at the term “Standard Pyrometric Cones” were used. The committee 
thod therefore recommends that the term “Orton cones” be changed 
som- tentatively to “Standard Pyrometric Cones” in all C-8 specifications, 
‘t be methods of test and definitions where it appears. 


s for III. Proposed Revision of Tentative Standard: 


Tentative Method of Control Test for Resistance of Fire-Clay 
Brick to Thermal Spalling Action (C 38-31 T)4—In this method 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p., 998 (1932); also 1932 Book of 
A.S.T.M. Tentative Standards, p. 1142. 

2 1930 Book of A.S.T.M. Standards, Part II, pp. 185, 191, 198, 224. 

+1931 Supplement to Book of A.S.T.M. Standards,p. 69. 

* Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 777 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 410. 
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there are a number of variables which undoubtedly affect the results 
obtained in the test. One of these is the water trough used for im- 
mersing the heated brick. The committee believes that the trough 
should be standardized and recommends that the illustration shown 
in the accompanying Fig. 1 be incorporated in the method and suitable 
reference to it be made in Section 3 of the method which describes 


the spalling test procedure. 
ait, ho 
bar 


Perforated brass pipe for r 
cooling water —— 


not less 


overflow 


| 23 "Brass pipe | 


drain pipe 16 Gage galvanized iron tank 
Tank to be supported by suitable framework ex 
so as to make its use convernent with regard  Allangles I"hy/"byg 
to the door of the heating furnace add! 


a ae 1.—Proposed Apparatus for Cooling Brick in Spalling Test. 


V. Advancement of Tentative Revisions of Standards to Standard: 4 


In the 1932 annual report the committee reported its approval 


_ in 1931, in Section 5 of the Standard Method of Test for Porosity 
and Permanent Volume Changes in Refractory Materials (C 20-20) 
and in Section 2 of the Standard Method of Test for Softening Point 
of Fire-Clay Brick (C 24-31). At the 1932 annual meeting, these 

_ recommendations were referred to the Executive Committee with 


: 1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 353, 997, 998 (1932); also 1932 Book 
of A.S.T.M. Tentative Standards, p. 1141, 1142. 
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power and the advancement to standard of these tentative revisions 
was subsequently deferred until 1933. The committee accordingly 
asks that these proposed revisions in the two standard methods be 
approved at this annual meeting for submission to letter ballot of 
the Society for adoption. 

The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee, which consists of 35 members, 
with the following results: 


Items Affirm- | Nega- | Not 
ative tive | Voting 
I. Proposep Tentative StanpaRp 
Methods of Testing High-Temperature Heat Insulation....................0.se-eee0e- 28 1 1 
Il. Proposzp Revision or Sranparps 
Test for Porosity and Permanent Volume Changes in Refractory Materials (C 20 - 20), 
Method of fer Refenetery M aterials Under Load at Temperatures (C 16-20)¢.| 25 3 2 
= Changing of “Softening Po nt” to read “ treet co ivalent” 30 0 0 
‘oint” to read “Pyrometric Cone Equivalent”. ..... 
Chansing of term “Orton Orton Cones” to read “Standard Pyrometric Cones”.......... 28 1 1 
Ill. Revision or Tentative Stanparp 
Control Test for Resistance of Fire-Clay Brick to Thermal Spalling Action (C38-31T)..| 27 1 2 
IV. Apvancement or Tentative Revision or Stanparps To STANDARD 
Standard Mothed of Teot for Softening Point of Fire-Gtay Brick (G 24- 31 0 0 
* The classified vote on the proposed revision of Standard Method C 16 was as follows: Affirmative, 11 pro- 
1 producer and 1 


ducers, 6 consumers, 8 general interests; negative, 1 producer, 2 general interests; not voting: 
general interests. 


ACTIVITIES OF SUBCOMMITTEES 


Subcommittee IIT on Research (S. M. Phelps, chairman).—This é 


subcommittee is developing a warpage test meter. 
Standard Samples of Refractory Materials —The final certificate 


for the standard sample of silica brick and the provisional certificate _ 


< 


for the standard sample of magnesite brick have been issued by the | 


U. S. Bureau of Standards. 
standard sample of chrome ore have all been turned in. 
of analysis for magnesite refractories which is highly accurate and 
at the same time adaptable for routine work has been developed. 


Subcommittee IV on Industrial Survey (L. C. Hewitt, chair- 


man).—This subcommittee has been making a study of refractories 
for the non-ferrous industry. 


Investigation of the P.C.E. Test.—The Section on Temperature Be 
has been conducting a study on the rate of heating in the P.C.E. 


test. Preliminary results seem to conflict with the generally accepted 
idea that rate of heating is very important. Some study has also 
been made on the variations in size of pyrometric cones. 


The first preliminary results on the _ 
A method 
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The Section on Microstructure has been working on the 10 per 
cent level of the multiple component system involved in the inter- 
action of slags and refractories in boiler furnaces and the Section on 


-Slagging i is attempting to correlate slag test data with performance 
in service. 


This report has been submitted to letter ballot of the committee, 
_ which consists of 35 members; 28 members returned their ballots 
of whom 23 have voted affirmatively and 3 negatively. pes oa re 


Respectfully submitted on behalf of the committee, 


> 


The proposed Tentative Methods of Testing wabaeiace Heat 
Insulation were accepted for publication as tentative and appear on page 684. 
ar Revisions proposed for immediate adoption in the Standard Method of 
i - Test for Porosity and Permanent Volume Changes in Refractory Materials and 
for Softening Point of Fire-Clay Brick were approved at the annual meeting 
_ by a unanimous vote and were subsequently adopted by letter ballot of the 
a 4 Society on September 1, 1933. The methods in their revised form appear in the 
1933 Book of A.S.T.M. "Standards, Part II, pages 176 and 184, respectively. 
The proposed revision of the Standard Method of Test for Refractory 
Materials Under Load at High Temperatures was accepted for publication as 
tentative and appears on page 1032. The recommendation that the term 
“softening point” be changed to read “pyrometric cone equivalent” and that 
the term “‘Orton cones” be changed to read “Standard Pyrometric Cones” in 
the standards under the jurisdiction of the committee was accepted for 
publication as a tentative revision and appear on pages 1032 and 1034. 
The proposed revision of the Tentative Method of Control Test for 
Resistance of Fire-Clay Brick to Thermal Spalling Action was accepted. The 
method in its revised form appears on page 689. 
The tentative revisions of the Standard Method of Test for Porosity and 
Permanent Volume Changes in Refractory Materials and for Softening Point 
of Fire-Clay Brick were approved at the annual meeting and subsequently 
adopted as standard by letter ballot of the Society on September 1, 1933. The 
methods in their revised form appear in the 1933 Book of A.S.T.M. Standards, 
Part II, pages 176 and 184, respectively. 
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ON 
CONCRETE AND CONCRETE AGGREGATES bec] 

Committee C-9 on Concrete and Concrete Aggregates held two 
meetings during the year, one on November 28, 1932, at Washing- 
ton, D. C., and the other in New York City, on March 10, 1933. 
Both meetings were well attended considering the low ebb of economic 
conditions. 

A number of new members have been added to the committee 
during the year, and the organization of a new Subcommittee XI on 
Evaluation of Data was authorized. This subcommittee will con- 
sider statistical methods for the presentation and analysis of data 
and the application of the laws of probability as related to tests of 
concrete and concrete aggregates. Special attention will be given 
to the problem of the number of specimens or samples needed for 
accuracy in the results of the various tests. 

The work of the committee has crystallized in the preparation 
of two new proposed tentative methods of test and one new tentative 
specification; also recommendations for the advancement to standard 
of four tentative revisions of existing standards; and the preparation 
of a Report on the Significance of Tests of Concrete and Concrete 
Aggregates. 

The following two papers presented by subcommittees have been 
submitted for publication as appendices to this report: 


“The Action of Water on Concrete” by B. Kellam. 


Buoyancy Apparatus” by H. R. Nettles and J. M. Holme. 


The committee believes that the Report on Significance of Tests 
of Concrete and Concrete Aggregates, referred to above, represents 
an outstanding contribution. The purpose of this compilation is to 
present an effective summation of the significance, limitations, and 
applicability of the more widely used tests for concrete and concrete 
aggregates; including discussion of their importance, whether they 
adequately present a true picture of what can be expected of the 


“A Study of the Analysis of Fresh Concrete with the Dunagan . 
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material, and other pertinent factors. The compilation of the report 

is under the immediate direction of the following committee: R. W. 
_ Crum, chairman, A. T. Goldbeck and F. H. Jackson. It has received 
_ the review of the entire membership of the committee and has been 

approved by it. A summary of the report appears in Appendix I. 


RECOMMENDATIONS AFFECTING STANDARDS 


I. Proposed Tentative Standards—The committee submits for 
_ publication as tentative the following specification and two methods 
of test as appended hereto: 


Proposed Tentative Specifications for Ready Mixed Concrete.\— 
_ These specifications have been prepared by Subcommittee XVIII 
on Ready ).ixed Concrete (R. B. Young, chairman) at the request of 
the Ready Mixed Concrete Association. Ready mixed concrete has 
been steadily growing in importance and it was apparent to the com- 
mittee that a standard specification would be of assistance to users 
and producers alike, as the conditions of its production and market- 
ing differ from those of concrete made on the job. 


Proposed Tentative Method of Test for Absorjtion by Aggregates 
or Concrete (Laboratory Determinations)*, and 


i Proposed Tentative Method of Field Test for Absorption of Mixing 

im Water by Aggregates for Concrete.*—Subcommittee [X on Specifications 
- and Methods of Tests of Aggregates (H. F. Clemmer, chairman) has 
_ developed both of these absorption tests for aggregates. The prin- 
_ cipal need for standardizing these two methods arises from the fact 
that determinations of absorption have become of great importance 
in connection with arranging proportions for concrete mixtures and 
_ with measurements of the ingredients in the field. 


II. Proposed Revision of Standards.—The committee recommends 
that the tentative revisions, proposed in 1932,‘ of the following 
methods be submitted to letter ballot of the Society for advancement 

standard: 


| Standard Method of Making and Storing Compression Test 
4 Specimens of Concrete in the Field (C 31-31); 


1 See p. 703.—Ep. O * 


4 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 359 and 1000 (1932); also 1932 Book 
of A.S.T.M. Tentative Standards, p. 1144. 
$1931 Supplement to > Book of / A.S.T.M. Standards, p. 58. 
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Standard Methods of Making Compression Tests 
(C 39-27); 
Standard Method of Test for Organic Impurities in Sands = rf 
Concrete (C 40 — 27);} 
_ Standard Method of Test for Sieve Analysis of Aggregates for x a 
Concrete (C 41 — 24).! 
The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee, which consists of 60 members, 
with the following results: 


Items Affirm- | Neg- Not i 7 
ative | ative | Voting 


I. Proposep Tentative SranpARps 


Tentative Specifications for Ready Mixed 41 1 1 

Tentative of Test for Absorption by Aggregates for Concrete (Laboratory 

Tentative Method ‘of Field Tests for Absorption of Mixing Water by Aggregates for pa > a Sa 

Il. Apvancement or Tentative Revision or Sranparps To 

Methods of Making Compression | Testa of Concrete (0 89-27) 43 0 0 

Method of Test for Sieve Analysis of Aggregates for Concrete (C 41-24)............ 42 0 1 


This report has been submitted to letter ballot of the committee, , 
which consists of 60 members; 43 members returned their ballots, cae 


all of whom have voted affirmatively. iin. 


Respectfully submitted on behalf of the committee, oe Sai 


R. R. LITEHISER, 


EpiToriat Note 


Tentative Method of Test for Absorption by Aggregates (Laboratory Deter- % 
minations) and Method of Field Tests for Absorption of Mixing Water by 
Aggregates were accepted for publication as tentative and appear on pages — 
703, 711 and 713, respectively. > 
The tentative revisions of the Standard Method of Making and Storing = a 
Compression Test Specimens of Concrete in the Field, of Making Compression s 


' 


Tests of Concrete, of Test for Organic Impurities in Sands for Concrete and of 
Test for Sieve Analysis of Aggregates for Concrete were approved at the annual 
meeting and subsequently adopted as standard by letter ballot of the Society = 
on September 1, 1933. The methods in their revised form appear in the 1933 AS ay 
Book of A.S.T. M. Standards, Part II, pages 225 to 241, inclusive. — a ie 


11930 Book of A.S.T.M. Standards, Part II, pp. 143, 154, 155. 
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APPENDIX I 


SUMMARY OF REPORT ON SIGNIFICANCE OF TESTS OF ¥. 
CONCRETE AND CONCRETE AGGREGATES 


The Report on Significance of Tests of Concrete and Concrete 
Aggregates, assembled under the auspices of Committee C-9 during 
the past year, covers both the Significance of Tests of Concrete and 
the Significance of Tests for Concrete Aggregates. The various 
sections, together with the individual for the preparati 
of each section, is given below: ‘a 


Significance of Tests for Characteristics of Concrete: , 


Compressive Strength. Inge Lyse. 

Tensile and Transverse Strength. A. T. Goldbeck. — 

Shearing Strength. A. T. Goldbeck. 

Elastic Properties. F. E. Richart. 

Durability Tests. C. H. Scholer. 

Workability. J.C. Pearson. 

Volume Changes. R. E. Davis and J. W. Kelly. 

Uniformity. R. L. Bertin. 

Routine Analysis of Cement Content of Hardened Portland (Cement 
Concrete. H. F. Kriege. To 


Significance of Tests for Characteristics of Aggregates: xp 


Gradation, Specific Gravity, Unit Weight and Voids of Concrete. Fred 
Hubbard. 
Deleterious Substances. F.C. Lang. 
Soundness of Aggregates. Stanton Walker. ie 
Free Moisture and Absorption. Bert Myers. She pein 
Abrasion Tests of Aggregates. H. F. Clemmer. : the 
Mortar Strength Tests of Fine Aggregates. F.H. Jackson. See 


In addition, a section on ‘The Numbers of Specimens or Tests 
Required for Reasonable Accuracy of the Average” was prepared by 
Mr. R. W. Crum. 

There is an introduction to the report prepared by Prof. A. N. 
Talbot calling attention to the three types of tests, namely, experience 
tests, informational tests and investigational tests which have impor- 
tant functions but require in the interpretation of their significance a 
full understanding with a good degree of judgment of their meaning 
and their limitations. 

The various sections were assembled by a committee consisting 
of R. W. Crum, chairman, A. T. Goldbeck, and F. H. Jackson. The 
report, however, has been reviewed by the entire membership of the 
committee and has been approved by it. This report is being issued 
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ing 
ion There is increasing evidence pointing to the conclusion that the compounds _ 


formed by the setting and hardening of cement are decomposed by water. 
Practically, this means that concrete such as dams and other hydraulic works 
may be deleteriously affected by the solvent action of the water with which 
they are in contact, and this would be particularly serious if the concrete was 
porous or permeable so that the water would penetrate the interior. 

From the researches so far made it would appear that the action of water 
on concrete is principally one of hydrolysis whereby the calcium compounds are 
split up with liberation of free lime, CaO, which is in turn converted into calcium 
hydroxide, Ca(OH), by the addition of water. 

Lerch and Bogue? found that when pure water was brought into contact 
with compounds existing in portland cement and the products of hydrolysis 
en were intermittently removed, eventually all of the calcium hydroxide would 
be leached out and only hydrous silica, ferric oxide and alumina would remain. 
When the products of hydrolysis were not removed, action ceased after a 
definite concentration of Ca(OH). was attained. In general, when the liquid 


red became saturated with calcium hydroxide no hydrolysis would take place. 
None of the compounds gave up all of their available lime under such a condition. 
rf When carbon dioxide is bubbled through pure water, it dissolves and the 
5 water becomes acid, that is, the pH value is lowered from 7.0 (neutrality). 


Such an acid water affects concrete in various ways. re 
Baylis* considered that the structural formation of cement mortar wasofa =—S> 
fibrous nature, the voids in the surface of which served as passages for the __ 
diffusion of lime from the interior of the concrete to the surface. Iftheconcrete _ 
sts was not submerged in water, the carbon dioxide in the air would combine with _ 
by the surface lime set free by the setting cement precipitating calcium carbonate, _ 
and the voids would thus be reduced in size to the ‘‘stagnated”’ state, preventing 
diffusion of the lime to the surface. If the concrete was exposed to water 


N. corrosive to calcium carbonate, the latter would be dissolved away as soon as 
nce formed, and the water in the pores now unsaturated with respect to calcium 
Or- hydroxide would dissolve more of the latter. Thus there would be acontinuous 
ea travel of Ca(OH), from the interior to the surface resulting in a loss of lime _ 
ing from within the concrete. fer. 

Additional work on the action of carbonic acid waters was carried out by 
. Tremper.‘ Artificially acidulated water was made to a definite pH value and 
ing permitted to flow over and around concrete specimens for a lengthy period of 
The time. The loss in compressive strength was noted and related to the loss in 
the 1 Assistant Chemist,.Hydro-Electric Power Commission of Ontario, Toronto, Ont., Canada. 
ied 2 W. Lerch and R. H. Bogue, Journal of Physical Chemistry, Vol. 31, p. 1627 (1927). 

* J. R. Baylis, Transactions, Am. Soc. Civil Engrs., Vol. 90, p. 791 (1927). 
ad *B. Tremper, Journal, Am. Concrete Inst., Vol. 3, p. 1 (1931). 
(289) 
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lime as found by the decrease in weight of the specimens. The conclusions 
which are of most interest in this study are as follows: 


1. The solubility of lime increased with the acidity of the water. oF : 

While this refers to acidity due to carbonic acid, it is naturally true for 
all acids. 

2. If the pH value of the water is above 7.0, the attack, in general, is too 
mild to be of practical consequence. 

Taken as it stands, this statement is hardly correct and will be discussed 
later in this paper. 

3. The character of the aggregate probably has little effect on resistance. 
If there is a difference between aggregates it cannot be connected with results 
of usual inspection or tests. 

This is probably true for the conditions of test where water flowed over 
and around the concrete, but is this true where water percolates through the 
concrete? 

4. Concrete of high quality is markedly more resistant than poor concrete. 

Our experience brings us to the same conclusion. The experimental 
evidence, however, is restricted to surface action and it was found that rich 
and poor mixes were equally affected by aggressive water. This also agrees 
with our findings, cases having been known where surfaces in contact with 
corrosive waters etched to the same extent, although of different mixes. 

5. Loss of lime causes a decrease in the strength of concrete. When about 
50 per cent of the original lime has been removed from average concrete complete 
loss of strength and coherence results. 

Experimental work had shown that the strength of any stage was deter- 
mined by the ratio of original water content to the lime content at that stage. 
Curves were drawn to show the loss in strength as the lime content was decreased 
by the acid water. This was carried on to a 27 per cent lime loss and a con- 
sequent reduction in the strength ratio to about 60 per cent. To complete 
the curve to the zero strength point, analysis was made of a piece of concrete 
taken from a badly corroded structure and it was calculated that 57 per cent 
of the lime had been removed by solution. The strength was considered zero 
and 50 per cent loss in lime was therefore chosen as the amount to be removed 
from the concrete to cause the latter to fail completely. It would be interesting, 
in connection with the above, to know the complete analysis of the corroded 
material, especially with respect to the SO; content. From the description of 
the type of corrosion it appears strikingly similar to that caused by the action 
of sulfate waters. Without knowledge of the SO; content of the concrete it 
would be erroneous, it is thought, to make the assumption that corrosion was 
caused by percolating normal water. 

q 6. Aside from a severe attack of about y; in. at the surface, loss in lime 
with the resultant loss in strength is uniform throughout the body of the concrete 
for a depth of at least 15 in. from the surface. 

The conclusion that there was a transfer of lime from the interior of the 
- concrete to the surface was based on experiments wherein groups of specimens 
in layers were exposed to acid waters in such a manner that only the top of the 
upper piece was exposed to the water; the sides were caulked with tin foil and 
melted paraffin poured around the foil. At the end of 22 months each specimen 
in the group was weighed and it was found that each had experienced a decrease 
in weight down to the bottom one, at a depth of 15 in. 
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From the data given concerning the mix used, it was calculated that the 
loss in weight of the entire specimen was about 0.7 per cent (the difference 
between specimens is too small to be of any significance). This decrease in 
weight is altogether too small to warrant the conclusion that lime had diffused 
from a depth of 15 in. to the surface. The experimental error due to handling 
the specimens, drying out, etc., could very easily be equal to this decrease. 

There is, however, an additional point in connection with this experiment. 


The group of nine specimens of the 4.5 gal. per sack mix lost a total of 178g. _ 
of lime, according to the tabulation. Water is the medium by which the lime © 


in the concrete must be brought to the surface in solution. Assuming that 
the content of CO, for city water having the pH value of 6.0, such as that used, 
is 0.055 g. per 1., which would be a reasonable figure, it would require 514 1. or 
143 U. S. gal. of water to convert this lime to the carbonate, and then dissolve 
it out as the bicarbonate. In other words, 258 1. of water must have passed 


through the exposed surface of the top specimen to convert the lime lost to : 


CaCO; and an additional 256 1. to dissolve out this CaCO; ax the bicarbonate. 

Any investigation of the action of water on concrete must consider the 
effect of the carbon dioxide which is present in most waters. Our present 
knowledge may be summed up briefly as follows: 


The surface lime present in concrete is in the form of calcium carbonate. 
In pure water free from CO, the solubility of this compound is about 13 p.pm. | 
If carbon dioxide is introduced, the solubility of CaCO; is increased and the 
compound calcium bicarbonate is said to form. Free CO, is necessary to hold Soe” ; 


this excess of CaCO; in solution and the solubility is proportional to the free 


CO: content. Below the surface of the concrete, the lime is present as calcium 
hydroxide and the solubility in pure water is 1650 p.pm. Ifa solution of © 
Ca(OH); is introduced to a liquid containing calcium bicarbonate (and therefore __ : 


free CO,), it is converted to the much less soluble calcium carbonate by com- 
bining with some of the free CO,. The removal of the latter causes a propor- 


tional amount of CaCO which was held in solution by it to be thrown out © 


of solution. 


Any CO, present in the water in excess of the amount necessary to keep © 


calcium carbonate in solution as the bicarbonate has been termed “aggressive” 


CO;. This term was originated by J. Tillmanns' to designate this excess which : } ne 
alone has the power to attack (dissolve) calcium carbonate in the surface con- 


crete. The CO, belonging to the calcium bicarbonate in solution was termed 
“bonded” CO;. It was shown that there was a definite amount of bonded 
CO, for each content of calcium bicarbonate and a constant was calculated 
with the aid of which one could be determined from the other. This has been 
arranged in both tabular and graphic form.? Thus, with their use, having 
obtained the free and combined CO, content of a water, one can determine 
that portion of CO, which can affect attack on calcium carbonate and only 
this excess can dissolve calcium carbonate. The same remarks apply to the 
corresponding magnesium salts. 

When a structure is partially immersed in water, the level of which varies, 
the action of acid water is manifest only when the free CO, is relatively high 
and the amount of CaCO; held in solution is low. Such a water may be termed 
“lime hungry” for, as indicated above, the aggressive CO: will be high and 
the water will tend to dissolve the calcium carbonate layer in the surface of the 


1 J. Tillmanns, “‘ Die Chemische Untersuchung von Wasser und Abwassern,” p. 84, 1915 Edition, 


2 Auerbach, Gesundheits-Ingenieur, Vol. 35, p. 869 (1912). 
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concrete. In stagnant water this will continue until all the aggressive CO; has 
been converted to bonded CO:. Then the solvent action will cease. In moving 
water the latter has not the opportunity to become sated with lime and the 
solvent action goes apace with loss of surface calcium carbonate. The calcium 
hydroxide beneath is in turn converted to calcium carbonate which is pre- 
cipitated in the surface voids and the re-solution goes on. Eventually the 
surface becomes etched to a depth where it becomes apparent to the eye, the 
aggregate being left projecting from the surface. 

It will be seen from the above that the ideal water, that is, with least 
solvent action, would be one relatively high in calcium carbonate content and 
low in bicarbonate or free CO:. Hence, the suggestion from Europe that the 
banks of a stream leading to a concrete structure be lined with limestone rock 
so that the water could take up calcium carbonate and reduce the aggressive 
CO, to zero. 


8.0 


30 40 50 60 


CaQ, p. p.m. 
Fic. 1.—Variation in Lime Content with the pH Value of River Water. 


In connection with an investigation of the durability of concrete, the 
engineers of the Hydro-Electric Power Commission of Ontario had the waters 
from fifteen rivers in the province of Ontario subjected to periodical analyses. 
It was found that there was a relation between the pH value of the water and 
the content of lime expressed in terms of parts per million of CaO. This is 
shown in Fig. 1. 

It was observed also in this investigation that concrete in water with a 
pH value of about 7.0 or lower—one low in calcium carbonate or lime hungry— 
showed the phenomenon of surface etching to a far greater extent than those 
in waters with a higher pH value. In other words, the water tends to saturate 
itself with lime (as mentioned above) and will have a solvent action on the 
cementitious part of the concrete inversely proportional to the original lime 
content of the water. 

It should not be assumed from the foregoing that a water whose pH value 
is higher than 7.0 has ~~" little action on concrete. 
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in this paper that such a conclusion was reached by one investigator. This is 
an assumption made by many and is erroneous. Evaluation of the pH value 
cannot be used with safety as a criterion of the harmful action that a water may 
exert. It must be accompanied by a chemical analysis of the water.1 Examples 
are known where the pH value was well above 7.0 and the water was very 
harmful because of the presence of considerable sulfates. A few of these 
personally experienced and some from the literature are given below: 


PH VALUE SOs, P.P.M. 


That such waters would have a harmful action on concrete there will be 
no doubt. This shows the necessity for a complete chemical analysis of a water 
before any interpretation can be placed on the pH value. 

While the different investigators are not in complete agreement, the 
combined evidence that they present would seem to justify the following 
general conclusions: 

1. Water has a solvent action on the lime set free by the hydrolysis of 
cement in concrete. 

2. With a continuous flow of water all the lime will eventually be removed. 

3. The presence of carbon dioxide in the water increases the solvent action 
of the latter on calcium carbonate, in which form the lime is present at the 
surface. 

4. The solvent action of a water is proportional to the amount of free CO, 
present in excess of that required to convert the calcium carbonate in the 
water to calcium bicarbonate, that is, proportional to the aggressive CO, present. 

5. A complete chemical analysis of a water is necessary before any 
significance can be attached to the pH value. 

6. If the SO; is less than 25 p. p. m. injury from this source will be mild 
and inconsequential. When the SO; is in the hundreds of p. p. m. it is a possible 
source of great harm and protection must be provided. 

7. If the SO; is under 25 p. p. m., then and only then is the pH value 
of any significance in determining the solvent effect of a water. If the pH 
value is 7.0 or higher there will be practically no solvent action. If the pH value 
is lower than 7.0 the attack is greater as the pH value is lowered, that is as 
indicated in conclusion 4 above. 

8. Where the aggressive CO; is present in quantity (pH value quite low), 
solvent action becomes manifest by etching of the surface concrete leaving the 
aggregate projecting. 

It has been thought that the development of a method of diagnosing the 
sicknesses of a concrete before the latter has succumbed would be of great value 
to the concrete engineer. With the passage of time many changes take place 
within and without a structure, the results of which are sometimes visible to 
the eye and which doubtless have a definite significance in relation to the 
durability of such a structure. Reference is made here solely to concrete 


1K. Biehl, Zement, Vol. 19, p. 269 (1930). 
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exposed to water pressure on one side. These changes seem to take place in a 
definite order from observations made. A typical case is as follows: 

The first change is the appearance at intervals of patches of a soluble 
efflorescence. This finally ceases and only the edges of the patch carry the 
deposit. The boundary of the patch gradually lengthens, but the center 
remains clear of the soluble efflorescence. Then there is the appearance of 
deposits of calcium carbonate, covering at times quite an extensive area. 
Finally there is the appearance of brown, sometimes red, stains around the 
seepage surfaces and it has been common experience that at this stage the 
concrete has failed to the extent that repairs are necessary. 

Because these changes are of a chemical nature, analysis of the affected 
portions may provide the means for diagnosis of the stage in the deterioration 
of concrete. But first the significance of these changes must be known. The 
following is a suggestion of what may be taking place: 

The soluble efflorescence that appears on the surface of concrete consists 
almost entirely of sodium and potassium salts. Since these constitute the most 
soluble salts in concrete, the water in the capillaries soon becomes saturated 
with them. When conditions are correct, that is, during a dry period, the 
water evaporates and they deposit in the capillaries and on the surface, the 
area of which is dependent on the area of porous concrete behind it. The 
movement of water contained in this porous area will tend toward the surface 
where evaporation is taking place at the greatest rate! and the deposit of salt 
will continue as long as there is water to carry it to the surface. Should a 
wet period occur, the salts on the surface dissolve immediately in the first drops 
of water, and part of the solution thus formed is sucked back through the 
capillaries into the porous area. (Such a phenomenon can be observed when a 
patch of efflorescence is given a light spraying with water.) The salts now 
consist of carbonates and contact with the calcium hydroxide below the surface 
would result in the conversion of the latter to calcium carbonate and the sodium 
and potassium salts to their respective hydroxides. 

Following another dry period the hydroxides are brought to the surface 
and converted to the carbonates by the CO; of the air. Successive wet periods, 
sometimes with the aid of seepage water, tend to remove these soluble salts 
and they are eventually leached out. 

The presence of these soluble salts of sodium and potassium is generally 
overlooked by most investigators and even less attention is given to the possi- 
bility that they may have any influence towards the disintegration of concrete. 
This is probably because they are present to such a small extent in the cement 
and much less in the finished concrete. Yet the presence of the salts of sodium 
and potassium may provide the “‘thin edge of the wedge” in several ways: 

1. The concentration and crystallization of their salts in the surface 
capillaries and the conversion of calcium hydroxide to the carbonate would 
tend to establish numerous small paths from the surface to that below. This 
enlarges the scope of frost action, giving a better grip to the latter, and helping 
to shorten the path through which water must penetrate from the opposite side. 

2. The deterioration of concrete structures at construction joints is a 
well known phenomenon. While undoubtedly it is usually brought about by 
faulty placing methods and the use of excessively wet mixtures, it is also probable 
that it is due in part to the concentration of soluble sulfates of sodium and 


A. P. and J. Milne, Proceedings, Royal Soe. Vol. Pp. (1928). 
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potassium at these points, some of which are entrapped near the surface of the ‘ 
setting concrete. The segregation of these soluble sulfates near the surface of 
horizontal joints can affect considerable injury: (a) when they are leached out 
by washing and rain, leaving a porous surface to the action of frost or seepage 
water; (b) when the sulfates leached out accumulate in pockets and form 
calcium sulfoaluminate with accompanying swelling and spalling. Of the two 
the first, (¢), is the more common. 

Proof of the presence of high concentrations of sulfates is shown by the 
following analysis made from materials taken during construction of a large ig 
dam. The laitance water along with some of the laitance carried up was — 
analyzed, together with the cement and mix water used: ; 


Mrx Water  Lattance WATER 


20.0 
Bicarbonate COs, 0 
25.3 
i CEMENT 
Loss on ignition, per cent..................... 1.02 
Fe,O; + AlsOs, per 9.73 
64.10 


cul 


These will give an idea of the high concentrations of soluble sulfates in the 
water which comes to the surface of freshly placed concrete. o 
The next change in the concrete, the most familiar one, commences with 
the appearance of a deposit of calcium carbonate which builds up over an 
extensive area and in stalactites over the surface. This is an indication that _ ia 
water has found a passage from the pressure side to the surface, and is carrying ; ie . 
with it the calcium hydroxide which it has dissolved on its way through. The — ah" 
CO, converts the lime to the carbonate which precipitates on the surface. 
Evaporation from an exposed surface may also cause an internal movement 
of water in concrete with its consequent solution of lime and weakening of the 
material. A familiar example of this occurs above the water line of partially 
submerged concrete when the latter is porous. It has also been observed in 
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slabs or walls having water on one side. But whatever the cause, whether 
pressure, evaporation or absorption, the effect is the same—there is a gradual 
solution of the cementitious material of the concrete wherever there is an internal 
movement of moisture. 

The final stage is the appearance of brown (and red) stains on the seepage 
surfaces and these may often be seen coloring the glaze of calcium carbonate 
that has deposited on the concrete. Just what is the nature of this compound 
is not known,—it may be a simple calcium silicate or ferrite. The interior 
close to defective concrete also bears this biscuit-brown color. It is thought 
that the appearance of this coloration is connected with the lowering of the 
pH value inside the concrete due to the leaching of the lime by seepage water. 
The high pH value normally existing within the moist concrete probably 
prevents this reaction taking place. When sufficient lime is leached out and 
the pH value drops, this protection is removed and the new colored compound 
results. 

Field observations indicate that generally when this coloration appears 
on the surface, the concrete in the vicinity is in a weakened condition, and is 
close to actual disintegration and will very soon be in need of repairs. 

The presence of reinforcement tends to complicate matters and being so 
common, any discoloration is generally assumed to be rust stains. But when 
they are not too deeply embedded, rusting reinforcements produce cracks in 
the concrete due to the nearly three-fold increase in volume when iron rusts, 
and this serves as a means for distinguishing the two. A further complication 
is introduced because the high pH value of the seepage water saturated with 
calcium hydroxide protects iron from rusting and the latter also begins when 
the pH value becomes low. By this time, due to the opening of fissures in the 
weakened concrete, air and CO; gain entry and cause the reinforcements to 
rust. Thus the one change—drop in pH value—may produce discoloration 
from two different sources. It is generally difficult to get a sample of concrete 
from within the affected area since it is usually some distance from the surface. 

_ A chemical analysis would show up the deficiency in lime when compared with 
_ a similar sample from an unaffected area. 

Experimental work is being planned and under way in an attempt to 

reproduce the leaching effect of water carried over a lengthy period of time, and 
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A STUDY OF THE ANALYSIS OF FRESH CONCRETE WITH 1 
DUNAGAN BUOYANCY APPARATUS! 

By H. R. Netries* anp J. M. Hotme? 
Introduction and. Summary: 

This paper presents the results of an investigation carried out in the — 
Fritz Engineering Laboratory of Lehigh University to determine the efficiency _ 
of the Dunagan buoyancy apparatus for the analysis of fresh concrete. The 
tests were begun in November, 1930, and were completed in March, 1932. 
While the major part dealt with the analysis of concrete mixes, considerable _ 
attention was given to the properties of the cement and aggregates used in | 
these mixes. 

In brief, the results of the cement and aggregate tests showed that: ; 

1. The specific gravity determination of cement was affected by the length | 
of time of immersion. Samples of cement which were immersed and stirred — 
only upon introduction into the weighing bucket showed a 2 per cent increase 
in specific gravity. Samples of cement which were stirred frequently during 
the immersion showed an 8 per cent decrease in specific gravity. 

2. The specific gravity determination of fine aggregates was also affected 
by the length of time of immersion. Samples of fine aggregate which were ~ 
stirred frequently during immersion showed an increase, while samples which _ 
were allowed to remain undisturbed were found to show a decrease in specific _ 
gravity. 

3. The specific gravity determination of coarse aggregates increased with 
the length of time of immersion, and the resulting values were unaffected by 
stirring. 

4. The large variations in grading of any one cement or aggregate required 4 ae x 
a large number of tests in order to determine the correction factors to be used 
for the No. 100 sieve. 

The analysis of the concrete showed that: ei eh 

1. Under field conditions the analyses showed variations in determined ve ota 
water content of 1.0 gal. per sack of cement. - 

2. Under laboratory conditions the analyses showed a variation in deter- _— 
mined water content as great as 1.1 gal. per sack of cement. i 

3. With correction factors for the fineness of the materials eliminated, the 
determined water content showed a maximum variation of 0.45 gal. per sack 
of cement from that for which the mix was designed. 

4. With the error in sampling eliminated, a variation of 0.3 gal. per sack 
of cement was found between individual samples. 

5. When both fineness and sampling had been eliminated the variation in 
water content was as great as 0.35 gal. per sack of cement. 


§ 


1W. M. Dunagan, “A Study of the Analysis of Fresh Concrete,’ Proceedings, Am. Soc. Testing 
Mats., Vol. 31, Part I, p. 362 (1931). 
2 Formerly Instructors in Civil Engineering, Lehigh University, Bethlehem, Pa. Fs <ee 
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6. A study of significant figures showed that slide-rule computations were 
sufficiently accurate for the analysis of the mix. 


Cement: 

Studies of cement were made to determine two factors: (1) variation in 
specific gravity with length of time of immersion, and (2) variation in grading. 
In the first study three different test procedures were used. 

In the first procedure a 1000-g. sample of cement was carefully poured 
into the weighing bucket which was partly filled with water. After thorough 
stirring, the bucket was filled with water and allowed to stand for three minutes 
before weighing. The bucket then remained undisturbed until the test was 
completed. The data are presented in Fig. 1 and indicate that the specific 
gravity of the cement increased considerably during the first hour of immersion. 
Thereafter the increase was relatively slow. 

The second procedure was essentially the same as the first except that the 
cement was stirred thoroughly and then allowed to settle for three minutes 
prior to each weighing. Bubbles of air or gas were observed to escape during 
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Le Chateler Flask Cement 
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Fic. 1.—Variation in Specific Gravity of Cement with Duration of Immersion. 


the stirring. The data from the second series of tests are also plotted in Fig. 1. 
The specific gravity of the cement decreased as the length of time of immersion 
increased. This is contrary to the results found with the first procedure. 

The curves marked “stirred” and “unstirred” in Fig. 1 indicate that it 
is possible to have a variation as great as 10 per cent in the specific gravity of 
the cement. Consequently, the observed cement content might vary by 10 
per cent and the water content by a corresponding amount. 

For the third procedure, tests were made using Le Chatelier flasks. The 
A.S.T.M. standard methods' were followed except that water instead of 
kerosine was used as the liquid. The flasks were not disturbed after the 
initial reading. Several attempts were made to find the effect of released gases 
or air, but it was impossible to free visible beads or globules. The data which 
are plotted in Fig. 1 show a close agreement between the results obtained on 
unstirred cement by using the Le Chatelier flask and the Dunagan apparatus. 

The authors offer as an explanation of the results showing a decrease in 
specific gravity, the instability of the cement particles in water. When the 
cement was placed in the water and left unstirred, bubbles were seen to escape 


! Standard Methods of Test for Apparent Specific Gravity of Sand, Stone and Slag Screenings, 
and other Fine Non-Bituminous pga My Moterials (A.S.T.M. Designation: D 55-25), see 1933 
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only upon its introduction. When stirred, a considerable quantity of air or 
gas was seen to escape and the gravity was found to decrease. From thisitis 
concluded that stirring accelerates the reaction between cement and water with 

: the evolution of a gas and a resulting loss in weight and volume. ae 
m in The percentages of cement retained on the No. 100 sieve were determined __ 
ling. both by dry and wet sieving. Approximately 0.2 per cent more was retained 
by dry than by wet sieving. 
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ured 
Fine Aggregate: 
utes The variation in the specific gravity of sand with the length of time of 
was immersion was determined by two different methods, as follows: 
cific 
sion. 
* Chapman flask, unstirred 
th Dunagan’s apparatus, stirred 
, the ° Dunagan's apparatus, unstirred 
utes 2.66 
ring Sand, Stirred 
264 ‘So 
= 
2.62 — 
‘Coarse Aggregate, Stin 2d and Unstirred 
180 2.60 
Unstirred 
. 2.58 
gy. 1. 
sion 
~ 
it it 0 20 40 60 80 100 120 
Duration of Immersion, min. 
Fic. 2.—Variation in Specific Gravity of Sand and Gravel with Duration of 
The Immersion. 
, : In the first method a 1000-g. sample of dried sand was placed in the weigh- — ais 
the ing bucket, stirred to free entrapped air and weighed immersed. Without 
ach further disturbance, the sample was weighed at regular intervals during a 2-hr. 
» period. The weights instead of increasing, actually decreased up to 1} hr., 
on showing a 1.2 per cent decrease in the specific gravity (Fig. 2). This would 
us. indicate that the volume of the sand and the entrapped air increased during 
i the immersion. The test was repeated on sand from a different source (Bogert 
. sand, see Fig. 2) and the results agreed quite well. In order to check these 
ape results, a test was made using the Chapman flask.' The dried sand was 


1Standard Method of Test for Approximate Apparent Specific Gravity of Fine Aggregates 
(A.S.T.M. Designation: C 68 — 30), see 1933 Book of A.S.T.M. Standards, Part II, p. 242. ini. ie 
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carefully introduced into the flask which contained 200 cc. of water. Except 
for a thorough shaking immediately after the sample had been introduced, 
the flask was not disturbed. The results were found to agree with those for the 
Dunagan apparatus. 

In the second method the sample was thoroughly stirred about two minutes 
prior to each reading. Both the Dunagan apparatus and the Chapman flask 
were used. With the former, air bubbles were seen to escape from the sand 
when stirred the first five or six times. The results showed an increase in the 
specific gravity, indicating an absorption of water by the sand (Fig. 2). With 
the Chapman flask it was impossible to remove the entrapped air from the flask. 
The results were, therefore, in disagreement with those obtained with id 
Dunagan apparatus. 


100 


80 
10 
60 
50 
40 
30 


a 


a 
£ 
2 
$ 
=> 
Cc 
> 
Vv 


—~bravel- —Sand-- “#1 Water > 


Sample Number 


. 3.—Variation of Analyses of Samples from Charges Having the Same fs 
Proportions. 


The apparent decrease in the specific gravity of immersed sand with length 
of time of immersion was considered due to the slow displacement of air from 
the interior to the exterior of the grains by the penetrating water. The bubbles 
were probably too small to escape by their own buoyancy and remained 
attached to the sand grains in larger volume than they occupied within the 
grains before being driven out by the inflowing water. 

The fineness of the sand was considered of great importance because the 
variation in the percentage of sand passing a No. 100 sieve (termed as silt) 
enters directly into the computation of an analysis made with the Dunagan 
apparatus. A variation of 1 per cent in the silt factor results in a change in 
the water content of 0.1 gal. or more per sack of cement for a 1:6 concrete mix 
having an actual water content of 7.5 gal. per sack of cement. 
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Five samples of sand were sieved, both dry and wet. The results showed that 
dry sieving resulted in 0.3 per cent more silt passing the No. 100 sieve than 
did washing. 

The amount of sand retained on the No. 4 sieve was of minor importance, 
because the vital ingredients of concrete (cement and water) are affected only 
when there is a considerable difference in the specific gravities of the fine and 
the coarse aggregates. The fine and coarse aggregates used in this study had 
approximately the same specific gravity. at or 


Coarse Aggregate: 
The tests on the coarse aggregate were conducted in the same manner as _ 
were those on the fine aggregate. The results of the specific gravity deter- — 
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Sample Number 
Fic. 4.—Series No. 1.—Variations of Water Content and Mix from Analyses of 
Samples from Charges Having the Same Proportions. : 


mination are plotted in Fig. 2 and show that the maximum variation was 0.4 | 
per cent. Stirring at intervals during the period of immersion had no effect 
on the rate of absorption. 

Tests were also made on the amount of coarse aggregate passing the No. 4 
and No. 100 sieves. The percentages of coarse aggregate passing the No. 100 
sieve varied from 0.2 to 0.6 per cent. 


Concrete Mixes: 
This investigation included five series of analyses of concrete mixes. In | 
each series the results are believed to be representative of the adaptability of 
the Dunagan apparatus when used under some particular set of operating 
conditions. 
Series No. 1 was made in the Fritz Engineering Laboratory of Lehigh 
University during the test of the Clinton Conveyor,' under circumstances 


1 Willis A. Slater, “‘Tests of Concrete Conveyed from a Central Mixing Plant," Proceedings, 
Am. Soc. Testing Mats., Vol. 31, Part II, p. 510 (1931). 
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closely approximating actual field conditions. Ar effort was made to secure 
representative samples weighing approximately 5000 g. each. The samples 
were weighed in air immediately and then set aside until it was convenient to 
analyze them. Corrections were made for the amount of aggregates passing 
and for the amount of cement retained on the No. 100 sieve. In Fig. 3 the 
results have been plotted on the basis of the volumetric composition of a unit 
volume of concrete. The extremely small scale used in this method of plotting 
fails to make evident the difference between the designed and the observed 
percentages of any one ingredient of the concrete. This is particularly unfor- 
tunate when the cement and the water are considered. 

The results were therefore plotted in terms of designed and observed 
water contents and mixes (aggregate-cement ratio). Figure 3 shows close 
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unit volume of concrete. Figure 4, however, shows that the water content 
differed as much as 1.0 gal. per sack of cement from the designed water content. 
The observed mix varied from 1:5.6 to 1:7.0, while the designed mix was 1:6.5. 
In Series No. 2 the effects of (1) time elapsed between mixing and analyzing, 


_ to be representative of results obtainable with the Dunagan apparatus under 
_ laboratory conditions. One cubic foot of concrete was divided into fifteen 
- samples, all of which were weighed in air within ten minutes following the 
- ining. Corrections were made for cement retained on, and aggregates passing 
_ the No. 100 sieve. A correction was also made for the absorption of water by 
the aggregates. The results as plotted in Fig. 5 show a variation in the 
observed water content of 1.1 gal. per sack of cement. The designed mix 
was 1:6.5 and the observed mix varied from 1:6.1 to 1:7.1. 
Le roe Little if any effect was found to be due to the personal equations of the 
Be operators or to the time elapsed between mixing and_analyzing. _ 
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Series Nos. 3, 4 and 5 were made to determine the effect of sampling. In 
Series No. 3 the aggregates were washed in order to eliminate a silt correction. 
Saturated aggregate and absolute specific gravity were used to eliminate a 
correction for moisture content. The cement was passed through a No. 100 
sieve, and all tests were performed by the same operator. The mixing was 
done by hand and the batch was divided into five samples. Both the individual 
and the total weights were used in the computations of the analyses and the 
results are plotted in Fig. 6. The water content of the individual samples 
showed a maximum variation from the designed of 0.45 gal. per sack of cement, 
while the total differed by 0.30 gal. per sack of cement. The observed mix 
varied from 1:4.7 to 1:7.0. The total mix was 1:6.2, while the designed mix 
was 1:6.0. Although the results for the total batch were in closer agreement 


Water Content, 
gal. per sack of cement 


33 


= 


Semple Number 


Fic. 8. No. —Variation in Ingredients as Determined 
from Individual Samples—Corrections Eliminated. 


with the actual conditions than were the results obtained from the individual 


samples, the disagreement was of sufficient magnitude to show that sampling 
was not the only error involved. 

The seven samples in Series No. 4 each contained 500 g. of cement, 
1000 g. of sand, and 1500 g. of gravel. The ingredients were weighed directly 
into the weighing bucket. The sand and gravel from each sample were dried 
thoroughly and weighed after the test. These weights were used in determining 
the speci.c gravities of the aggregates. In computing the results, corrections 
were made for the cement retained on, and the aggregates passing the No. 100 
sieve. The results as plotted in Fig. 7 show a maximum variation of 0.3 gal. 
per sack of cement between the various samples, and 0.2 gal. per sack of cement 
from the water content used in the design of the mix. The designed mix was 
a 1:5.0 and the observed mix varied from 1:4.9 to 1:5.3. 

In Series No. 5 variations in the fineness of the cement and aggregates, 
and in the method of sampling were eliminated. The cement had passed a 
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No. 100 sieve and the aggregates were retained on a No. 50 sieve. Both fine 
and coarse aggregates were washed and dried thoroughly before weighing. 
After weighing the aggregates were soaked for 48 hr. The cement was weighed 
in air and added to the saturated aggregates in the weighing bucket. In com- 
puting the results the absolute specific gravity of the aggregates was used. 
The value used for the specific gravity of the cement was that which corres- 
sponded to the time interval during which the cement had been immersed. 
The results as plotted in Fig. 8 show that discrepancies were not entirely 
eliminated, although every controllable variable had been taken into account. 
The only uncertain quantity in the analyses was the specific gravity of cement 
and the authors feel that they are justified in attributing the discrepancies 
primarily to this factor. The water content showed a variation of 0.35 gal. 
per sack of cement from the designed water content of 6.75 gal. per sack of 
cement. The designed mix was 1:6.5 and the observed mix varied from a 
1:6.0 to a 1:6.3. 


Effect of Errors on Analyses Results: 

A study of the significant figures involved in the computation of the 
analyses of fresh concrete, revealed that a slide-rule computation was as accurate 
as warranted by the observations. If the specific gravity is determined to 
+0.05, a variation in water content of as much as 0.7 gal. per sack of cement 
may be caused by the coarse aggregate, 0.5 gal. per sack by the fine aggregate, 
and 0.5 gal. per cack by the coment. These & are based on a 1:2.4:3.6 
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DISCUSSION 


Mr. W. M. DunacGan.'—Two phases of this study by Messrs. Nettles and 
Holme require additional comment. They are: (a) that part of their paper 


dealing with phenomenon encountered in the use of the apparatus for specific 
gravity tests and (6) that part in which conclusions are stated relative to the 
accuracy of the test for analyzing samples of fresh concrete taken under practical 
mixing conditions. Their conclusions under both of these headings are subject 
to criticism from the fact that they are stated so as to apply only to the “‘ Dun- 
agan’”’ method of test. The indications of accuracy which result from their 
study apply equally well to all methods for such test. This fact should enhance 
the value of their work to testing in general and a recognition of it should prevent 
a hasty review of their paper from damaging the usefulness of the buoyancy 
method alone. 

Their specific gravity determinations were made by two methods; the 
results are compared in Figs. 1 and 2 of the paper. These figures clearly indicate 
substantially the same results by the two methods under comparable conditions. 
However, deviations are shown in both figures which the authors do not thor- 
oughly explain; it should be pointed out that these deviations are not “‘devia- 
tions” from some standard of accuracy, that in fact they may be the “correct” 
values for the conditions of the test. In Fig. 1 the cement tests show that the 
specific gravity value decreases when the cement is stirred. This conclusion has 
no bearing upon the accuracy of the test. The situation is to be expected and 
such “stirring” has no parallel in the performance of the test under discussion. 

In Fig. 2 the curves for sand, “stirred” and “‘unstirred,”’ accurately repre- 
sent an absorption rate for 1 per cent absorption over the period of time indi- 
cated. The adaptability of apparatus of this type for securing such data has 
caused many laboratories to use it especially for this purpose. Messrs. Nettles 
and Holme have again pointed out this usefulness. However, as pointed out by 
other discussions they have created an impression of actual variations from some 
correct specific gravity value by labelling their curves “variations in specific 
gravity,” when the correct terms to have used should have been “variations in 
calculated value for the specific gravity.” 

The chief value of their data relative to specific gravity testing should be 
that of warning testing engineers as to the influence of the condition of the aggre- 
gate and their rate of absorption upon the value obtained as a specific gravity 
value. 

In compiling Fig. 3, Messrs. Nettles and Holme have not availed themselves 
to the fullest extent of the data taken during Mr. W. A. Slater’s study.?. During 
this study at least 45 samples were taken that had a direct bearing upon the 
accuracy of the test for analysis of fresh concrete. Figure 3 presents but 14 of 
these tests. Thus their discussion presents conclusions based upon maximum 
deviations only. It is entirely possible that such “‘deviations” were not errors 
but exact tests. Such a discussion is not complete unless all data taken have 
been subjected to statistical analysis. Such an analysis may be made by the 
method presented by R. W. Crum.’ 


1 Associate Professor, Iowa State College, Ames, Iowa. 

2W. A. Slater, ‘Tests of Concrete Conveyed from a Central Mixing Plant,"’ Proceedings, Am. 
Soc. Testing Mats., Vol. 31, Part II, p. 510 (1931). 

+R. W. Crum, “The Numbers of Specimens or Tests Required for a Reasonable Accuracy of the 
Average,"’ Report on Significance of Tests of Concrete and Concrete Aggregates, issued as a separate 
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The entire 45 tests from which the 14 shown in Fig. 3 were abstracted when 
subjected to Mr. Crum’s method yield the following information. It is hoped 
that those particularly interested in the accuracy of this method of test will 
review these data carefully, with a review of the conditions under which they 
were taken.' 


SUMMARY OF DEVIATIONS OF ANALYSIS OF SAMPLES OF FRESH CONCRETE TAKEN 


ite tot whet Mix used, 1:2.33:4.14 (by weight), 7.0 gal. 
A. Variation in samples taken from mixer: » wrote wats lea 


1. Five mixer runs. 15 samples taken. (3 from fran 
2. Average mix found by test, 1:2.30:4.24,6.98 gal. 


Aggregate. ..0.89 parts by weight ...13.7 per cent 


Aggregate. ..0.33 parts by weight... 5.1 per cent 

4. Average deviation..... 
Water....... gal.............+, SOipereiat 
evlation Aggregate. ..0.45 parts by weight... 6.9 per cent 
Water....... 5.7 per cent 


B. Variation in samples taken when mixer runs were consolidated in a conveyor: 
1. Five mixer runs. 30 samples taken. 
2. Average mix found, 1:2.30:4.20, 6.61 gal. 


3. Maximum deviation... Asstegate. ..0.46 parts by weight... 7.1 percent 
Water....... 11.5 percent 

4. Average deviation... .. Aggregate. ..0.17 parts by weight. ..2.65 percent 

5, Aggregate. ..0.24 parts by weight . ..3.70 per cent 
Water....... eae 4.90 per cent 


These data are sufficient to establish the necessity for considering all data 
taken, not maximum deviations or averages. In the foregoing data the average __ 
of all specimens indicates an accuracy of 100 per cent while a fair value would be 
an average deviation of about 4 per cent in the use of this test. 

Much valuable information might be presented in discussion of this paper. 
The subject “analysis of fresh concrete by any method”’ is almost as broad as 
the entire subject of the field control and proportioning of concrete. Since time 
does not permit the presentation of such data I wish to refer the reader to a 
recent publication, Bulletin 113 of the lowa Engineering, Experiment Station? 
for more complete information and discussion of this subject matter. 

Bulletin 113 presents a comprehensive review of the data taken by Mr. 
Slater' accompanied by supplementary data secured at Iowa State College. This 
publication attempts to cover the technique of making tests for the analysis of _ 
fresh concrete and to present solutions for problems encountered in the use of _ 
such atest. In this publication other phases of the work by Messrs. Nettles and _ 
Holme have been amplified. 

The phenomenon connected with such a test as an analysis of fresh concrete 
are not confined to any particular method such as the one bearing the name of 
the discusser. It is hoped that the paper under discussion, this discussion of it ee 
and Bulletin 113 will help to bring some of the points more forcibly before the = 
Society for more critical study. Che 

1W. A. Slater, “Tests of Concrete Conveyed from a Central Mixing Plant," Proceedings, Am. 
Soc. Testing Mats., Vol. 31, Part II, p. 510 (1931). 


2,W. M. Dunagan, “A Proposed System for the Analysis and Field Control of Fresh Concrete," 
Bulletin 113, lowa — —, Station, Iowa State College (1933). 
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REPORT OF COMMITTEE C-10 _ 
at 


ON 
HOLLOW MASONRY BUILDING UNITS 


Committee C-10 has held two meetings during the past year; 
one in Atlantic City on June 22, 1932, and one in New York City on 
March 9, 1933. Suggestions for changes in the standards for struc- 
tural clay tile have originated from many sources within the industry 
and from consumers. These suggestions have been given careful 
- consideration by the committee during the past year and have resulted 
in revisions being recommended in the standard specifications 
_ and definitions of terms relating to structural clay tile, as presented 
herewith. 
Committee C-10 presented to the Society on August 6, 1931, 
- through Committee E-10 on Standards, new Tentative Specifications 
and Tests for Load-Bearing Concrete Masonry Units (C 90-31 T) 
which were accepted for publication as tentative. The tentative 
specifications were published in the 1931 Proceedings.* 
The committee will recommend to the Society through Commit- 
tee E-10 on Standards subsequent to the annual meeting a revision® 
in the methods of capping units for compressive strength tests as 
 pumndied in the Tentative Specifications and Tests for Load-Bearing 
Concrete Masonry Units (C 90-31 T). The purpose of this pro- 
posed revision is to remove optional methods and to require the use 
of a single method. The proposed revision follows: 
Section 17.—Change Paragraphs (d) and (e) from their present 
form: namely, 
: (d) When the cement-gypsum cap is used it shall age at least six hours 
_ before the unit is tested. Where time is not available for aging the cement- 
Bmw cap, a cap of neat gypsum may be used. Where the neat gypsum 
cap is used the unit may be tested as soon as the plaster has been well set, 
_ but not sooner than one hour after the sample has been capped. 
(e) When sufficient time for hardening permits or when the surfaces of the 
_ samples are irregular, a capping of 1:2 portland-cement mortar may be used. 
to read as follows: 
(d) The cap shall age at least six hours before the unit is tested. 
— (e) When the specimens are made with irregular bearing surfaces, a 1:2 
_ portland-cement mortar may be used to provide plane surfaces prior to capping. 
Tn submitting these specifications to Committee E-10, the committee reported the results of the 
: letter ballot vote as follows: 29 members returned their ballots, of whom 26 voted affirmatively and 
F- * Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 781 (1931); also 1931 Book of A.S.T.M. 


Tentative Standards, p. 311. 


4 The revision was accepted and the revised specifications appear on p. 678. See Bditorial Note, 
p. 310.—Eb. 
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RECOMMENDATIONS AFFECTING STANDARDS 


The committee presents herewith revisions in the three existing 
standard specifications ‘for structural clay tile under its jurisdiction 
and also presents revised definitions of the terms relating to structural 
clay tile. These revisions are recommended for publication as tenta- 
tive in the form of separate tentative specifications and definitions 
appended hereto.! The four standards involved are as follows: 

Standard Specifications and Tests for Structural Clay Load- 
Bearing Wall Tile (C 34-31); 

Standard Specifications and Tests for Structural Clay Fire 
proofing, Partition and Furring Tile (C 56 — 31);? 

Standard Specifications and Tests for Structural Clay Floor Tile 
(C 57-31); and 

Standard Definitions of Terms Relating to Structural Clay Tile 
(C 43-31). 

The following general explanation is given concerning the tenta- 
tive revisions which the committee is recommending in these standards: 

Classification.—It has been found that the designations “ Hard,” 
“Medium” and “Soft” as applied to the classification of tile, though 
intended to be descriptive of quality are often misleading to pur- 
chasers. Furthermore, tile included in the two classifications now 
known as ‘‘Hard” and “Medium” are considered as meeting the 
weathering resistance under the standard specifications and are, 
therefore, used for the same purpose in construction. Because of 
these considerations, the committee recommends that the classifica- 
tions be redesignated as ‘‘ 5-16” for the classes now known as “Hard” 
and “Medium” and “16-25” for the class now known as “Soft.” _ 
The first and second figures of these designations represent the mini- — 
mum and maximum average absorptions of five tests, respectively. 

Size and Weight——The present method of specifying sizes and — 
weights of tile is out of date, as the tabulation in the present standard 
specifications does not include some of the most commonly used 
designs now manufactured. The committee feels it would be im- 
practicable to catalog all of the special sizes, and is recommending __ 
that the tables on size and weight in the specifications be changed . 
so as to cover in blanket form any size or shape manufactured to 
comply with the provisions of the A.S.T.M. standards. Bete 

Shell Thickness—It is proposed that limitations be placed on | 
the minimum shell thickness of end-construction load-bearing tile to 
afford a safeguard against the acceptance of units having shells too | 
thin to provide satisfactory bed joints. 


See pp. 667 to 683.—En. valor 
1931 Supplement to Book of A.8.T-M 43, 49, 53, 74, reapectivey. ‘ 
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Width of Cells—The committee also recommends that a limit be 

placed on the ratio of the bearing shell thickness to width of cell in 

_ side-construction load-bearing tile as a basis for rejecting units which 

_ would tend to fail because of excessive bending stresses in the bearing 
Shells. 

i Definitions.—Attempts have been made to write definitions for 

_ hollow masonry building units which would apply to both concrete 

_ masonry units and to structural clay tile, but the committee has now 

- decided that this is impracticable. The Standard Definitions of 

Terms Relating to Structural Clay Tile (C 43-31) have been com- 

_ pletely revised and several new definitions required by developments of 

the industry have been added. Subcommittee V on Definitions is at 

work on a separate set of definitions relating to concrete masonry units. 


The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee, which consists of 33 members, 
with the following results: 


Item 


Propossp Revision or Sranparps 
Specifications and Tests for Structural Clay Load-Bearing Wall Tile (C 34 - 31) 
Partition and Furring 


and Tests for Structural Clay Fireproofing, 


for Structural Floor Tile (C 57 - 31) 
of Terms Relating to Clay Tile (C 43 - 31) 


This report has been submitted to letter ballot of the committee, 
which consists of 33 members; 21 members returned their ballots, 
oe of whom 18 have voted affirmatively and 3 negatively. 


“4 Respectfully submitted on behalf of the committee, 
D. E. PARSONs, 
Secretary. 


The proposed revisions af the Standard Specifications ye Tests / 
Structural Clay Load-Bearing Wall Tile, for Structural Clay Fireproofing, 
Partition and Furring Tile, for Structural Clay Floor Tile and Definitions of 
Terms Relating to Structural Clay Tile in the form of separate tentative 
standards, with modifications proposed on the floor of the annual meeting, see 
Summary of Proceedings, page 16, were accepted for publication as tentative 
and appear on pages 674, 671, 667 and 682, respectively. 

Recommendation to Committee E-10 on Standards.—The revision of the Tenta- 
tive Specifications and Tests for Load-Bearing Concrete Masonry Units, 
referred to in the report, was accepted on August 16, 1933, by Committee E-10 
on Standards. The specifications in their revised form appear on page 678. 
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REPORT OF COMMITTEE C-11 ath 
ber ON 


GYPSUM 


Owing to the general conditions which prevailed during the past _ 
year, Committee C-11 on Gypsum has held no meetings since June, | 
1932. The committee, however, expects to resume active work in 
the fall. The following recommendations are made relative to the 
standards under the jurisdiction of the committee: 

Tentative Methods of Testing Gypsum and Gypsum Products (C 26 
32 T).\—These tentative methods were issued in 1932 asatentative 
revision of the Standard Methods of Testing Gypsum and Gypsum 
Products (C 26 — 30),? after a thorough series of tests had been con- 
ducted which demonstrated the advisability of revising the standard — 
methods. The revised methods have been tentative for one year, 
and the committee now recommends that they be adopted as standard 
to supersede the present standard methods. This recommendation _ 
has been referred to letter ballot of the committee, which consists of 
28 members; 25 members returned their ballots, of whom 23 have 
voted affirmatively, 1 negatively and 1 member marked his ballot | 
not voting. 

Standard Specifications for Gypsum Partition Tile or Block (C 52 
~ 27)3—A tentative revision of this standard was submitted to the _ 
Society last year. The reasons for the changes proposed are given __ 
in the 1932 report of the committee.* The committeenowrecommends _ 
that this revision be advanced to standard. ‘This recommendation 
has been referred to letter ballot of the committee, which consists of 
28 members; 25 members returned their ballots, of whom 21 have — 
voted affirmatively, none negatively and 4 members marked their 
ballots not voting. 

The committee also recommends the withdrawal of the Standard 
Specifications for Gypsum Wall Board (C 36-—25)° and for Gypsum 
Plaster Board (C 37—30).5 These specifications have been replaced 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 700 (1932); also 1932 Book of A.S.T.M. A 
Tentative Standards, p. 354. . 

2 1930 Book of A.S.T.M. Standards, Part II, p. 125. 

Ibid., p. 120. 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 367, 995 (1932); also 1932 Book of — 
A.S.T.M. Tentative Standards, p. 1139. 

1930 Book of A.S.T.M. Standards, Part II, pp. 114, 117. 
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by the existing Tentative Specifications for Gypsum Wall Board 
(C 36-31 T)' and for Gypsum Lath (C 37-31 T).' 


This report has been submitted to letter ballot of the committee 
which consists of 28 members; 25 members returned their ballots, 
all of whom have voted affirmatively. 

Ai 


J. W. GENDER, 


Respectfully submitted on behalf of the committee, 


ona 
EprroriaL Notre 

_ The Tentative Methods of Testing Gypsum and Gypsum Products were 
approved at the annual meeting and subsequently adopted as standard by letter 
ballot of the Society on September 1, 1933. The methods which supersede the 
existing standard methods appear in the 1933 Book of A.S.T.M. Standards, 
Part II, page 96. 

The tentative revision of the Standard Specifications for Gypsum Partition 
Tile or Block was approved at the annual meeting and subsequently adopted as 
standard by letter ballot of the Society on September 1, 1933. The specifica- 
tions in their revised form appear in the 1933 Book of A.S.T.M. Standards, 
Part II, page 82. 

The withdrawal of the Standard Specifications for Gypsum Wall Board 
and for Gypsum Plaster Board was approved subject to letter ballot of Com- 
mittee C-11 which resulted favorably, see Summary of Proceedings, page 24, 
these specifications having been replaced by the existing Tentative Specifica- 
tions for Gypsum Wall Board and for Gypsum Lath. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, pp. 740, 743 (1931); also 1932 Book of 
A.S.T.M. Tentative Standards, pp. 345, 348. 
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ON 
PRESERVATIVE COATINGS FOR STRUCTURAL 
MATERIALS 


Dee, 


> 


Committee D-1 on Preservative Coatings for Structural Ma- i 
terials held its meeting on March 30, 1933, at Hotel Raleigh, Wash- 
ington, D. C., in conjunction with the meeting of the Paint and 
Varnish Division of the American Chemical Society. Subcommittee 
meetings were held during the two days prior to the meeting of the 
main committee. 

A number of the subcommittees have been quite active during 
the past year, in their several lines of work, with the result that very 
complete reports were presented by them to Committee D-1. 

Since the last annual meeting, 11 new members have been 
elected, 20 resignations have been accepted and 3 deaths reported, 
leaving a total membership of 174. 

The work of the active subcommittees during the past year has 
resulted in the committee making the following recommendations to 
be acted upon at the annual meeting: 

I. Eight new tentative specifications and one tentative method 
of test are being submitted; 

II. A revision is proposed as tentative in one standard specifica- 
tion and a revision of one standard method of test is recommended for 
immediate adoption; 

III. Revisions are proposed in one tentative specification and 
one tentative method of test; 

IV. Eleven tentative specifications and one tentative method are 
recommended for advancement to standard without revision, three 
tentative specifications and one tentative method with revision; 

V. Seven tentative revisions of existing standard methods are 
recommended for advancement to standard; 

VI. Withdrawal is recommended of two standard specifications. 


RECOMMENDATIONS AFFECTING STANDARDS 


In this report, recommendations affecting standards and tenta- 
tive standards are noted in brief form below, together with the results 
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of the letter ballot. These recommendations are explained in the 
reports of the subcommittees directly responsible for them. 

I. Proposed Tentative Standards—-The committee submits for 
publication as tentative, the following eight new specifications and 
one method of test, as appended hereto: 


Tentative Specifications for Wood to be Used as Panels in Accelerated 
Weather Tests of Paints and Varnishes,’ as proposed by Subcommittee VII; 

Tentative Specifications for Spirits of Turpentine,? as proposed by Sub- 
committee XII; 

Tentative Specifications for Shellac Varnish,’ as proposed by Subcom- 
mittee XIII; 

Tentative Specifications for Centrifuged Shellac Varnish,‘ as proposed by 
Subcommittee XIII; 

Tentative Specifications and Methods of Test for Tricresyl Phosphate,’ 
as proposed by Subcommittee XXV; 

Tentative Specifications for Industrial 90 per cent Benzene (Benzol),* as 
proposed by Subcommittee XXV; 

Tentative Specifications for Industrial Pure Toluene (Toluol),’ as pro- 
posed by Subcommittee XXV; 

Tentative Specifications for Industrial Xylene (Xylol) or Solvent Naphtha,' 
as proposed by Subcommittee XXV; 

Tentative Methods of Test for Soluble Nitrocellulose Base Solutions,’ as 
proposed by Subcommittee XXV. 


=~ 


IT. Proposed Revisions of Existing Standards——The committee 
recommends that the revisions in the Standard Specifications for 
Basic Carbonate White Lead (D 81-31),!° as proposed by Sub- 
committee XV in its report appended hereto, be accepted for publi- 
cation as tentative. 

The committee further recommends that the revisions in Standard 
Methods of Sampling and Testing Turpentine (D 233-26)," as 
proposed by Subcommittee XII, be immediately adopted as stand- 
ard. The committee accordingly asks for the necessary nine-tenths 
vote at the annual meeting in order that this revision may be sub- 
mitted to letter ballot of the Society for immediate adoption. 

IIT. Revisions of Tentative Standards——The committee recom- 
mends that the following tentative specifications and tentative meth- 
ods of test be revised as given in detail in the reports of the respective 
subcommittees and continued as tentative: = © 


See p. 745.—Ep. *See p.725.—Ep. *Seep.727—ED wh 


p. 729.—Ep. See p. 733.—Ep. ‘See p. 731.—Epb. 

7 See p. 732.—Ep. *See p. 736.—Ep. * See p. 737.—Eb. 

1 1931 Supplement to Book of A.S.T.M. Standards, p. 76 , 

1930 Book of A.S.T.M. Standards, Part II, p. 337. 
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Tentative Specifications for Soya Bean Oil, Raw or Refined (D 124 - 22 T),! 
as proposed by Subcommittee ITI; 

Tentative Methods of Testing Nitrocellulose Clear Lacquers and Lacquer 
Enamels (D 333 - 32 T),? as proposed by Subcommittee XXV. 


IV. Advancement of Tentative Standards to Standard.—The com- 
mittee recommends that the following tentative specifications and 
methods of test, with revisions as noted in the reports of the sub- 
committees, be advanced to standard: 


Tentative Specifications for Raw Tung Oil (D 12-25 T),° as proposed 
by Subcommittee IIT; 

Tentative Specifications for Boiled Linseed Oil (D 260-28 T),‘ as pro- 
posed by Subcommittee V; 

Tentative Specifications for Dry Bleached Shellac (D 207 - 29 T),5 with 
revision, as proposed by Subcommittee XIII; 

Tentative Specifications for Orange Shellac (D 237 - 29 T),* with revision, 
as proposed by Subcommittee XIIT; 

Tentative Specifications for Pure Linseed Oil Putty for Glazing (D 317 - 
32 T),* with revision, as proposed by Subcommittee XV; 

Tentative Specifications for Soluble Nitrocellulose (D 301-31 T),’ as 
proposed by Subcommittee XXV; 

Tentative Specifications for Ethyl Acetate (85 to 88 per cent grade) 
(D 302 — 30 T),* as proposed by Subcommittee XXV; 

Tentative Specifications for Normal Butyl Acetate (88 to 92 per cent 
grade) (D 303 —- 30 T),* as proposed by Subcommittee XXV; 

Tentative Specifications for Butanol (Normal Butyl Alcohol) (D 304- 
30 T),§ as proposed by Subcommittee XXV; 

Tentative Specifications for Amyl Acetate (Synthetic) (D 318-30 T),* 
as proposed by Subcommittee XXV; 

Tentative Specifications for Amyl Alcohol (Synthetic) (D 319-30 T),* 
as proposed by Subcommittee XXV; 


1 Proceedings, Am. Soc. Testing Mats., Vol. 22, Part I, p. 748 (1922); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 482. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 742 (1932); also'1932 Book of A.S.T.M. 
Tentative Standards, p. 523. 

3 Proceedings, Am. Soc. Testing Mats., Vol. 25, Part I, p. 636 (1925); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 473. 

4 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 864 (1928); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 467. 

5 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, pp. 637, 638 (1929); also 1932 Book of 
A.S.T.M, Tentative Standards, pp. 491, 492. 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 736 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 489. 

’ Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 785 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 493. 

* Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 1080, 1082, 1083, 1078, 1079 (1930); 
also 1932 Book of A.S.T.M. Tentative + yy Pp. nd 509, 510, 505, 506. 
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Tentative Specifications for Butyl Propionate (90 to 93 per cent grade) 
(D 320-30 T),! as proposed by Subcommittee XXV; 

Tentative Specifications for Ethyl Lactate (Synthetic) (D 321-30 T),' 
as proposed by Subcommittee XXV; 

Tentative Specifications for Acetone (D 329-31 T),? as proposed by 
Subcommittee XXV; 

Tentative Methods of Sampling and Testing Shellac (D 29-29 T),’ 
with revision, as proposed by Subcommittee XIII; 

Tentative Methods of Sampling and Testing Lacquer Solvents and Diluents 
(D 268 —- 31 T),* as proposed by Subcommittee XXV. 


V. Advancement to Standard of Tentative Revisions of Existing 
Standards.—The committee recommends that the tentative revisions® 
proposed last year of the following existing standards be advanced 
to standard: 


Revision of Standard Methods of Routine Analysis of Dry Red Lead 
(D 49 — 29), as proposed by Subcommittee VIII; 

Revision of Standard Methods of Routine Analysis of Yellow, Orange, 
Red and Brown Pigments Containing Iron and Manganese (D 50-27), as 
proposed by Subcommittee VIII; 

Revision of Standard Method of Routine Analysis of Titanium Pigments 
(D 186-29), as proposed by Subcommittee VIII; 

Revision of Standard Method of Routine Analysis of Dry Cuprous Oxide 
(D 283 — 29), as proposed by Subcommittee VIII; 

Revision of Standard Method of Routine Analysis of Dry Mercuric Oxide 
(D 284-29), as proposed by Subcommittee VIII; 

Revision of Standard Methods of Test for Hygroscopic Moisture (and 
Other Matter Volatile Under the Test Conditions) in Pigments (D 280-31), 
as proposed by Subcommittee VIII; 

Revision of Standard Methods of Routine Analysis of White Pigments 
(D 34-30), as proposed by Subcommittee VIII. 


VI. Withdrawal of Standards or Tentative Standards.—The com- 
mittee recommends the withdrawal of the following standard 
specifications: 


Standard Specifications for Gum Spirits of Turpentine and Steam-Dis- 
tilled Wood Turpentine (D 13 - 26),* as proposed by Subcommittee XII; 

Standard Specifications for Destructively Distilled Wood et 
(D 236 — 27),* as proposed by Subcommittee XII. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 1084, 1081 (1930); also 1932 Book 
of A.S.T.M. Tentative Standards, pp. 511, 508. 

* Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 796 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 504. 

+ Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 655 (1929); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 526. 

* Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 799 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 516. 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 377, 1007 (1932); also 1932 Book of 
A.S.T.M. Tentative Standards, p. 1151. 
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The above recommendations have been submitted to letter ballot 
of the committee, which consists of 174 members; 59 members returned 
their ballots. The analysis of the vote of the committee is given in 
Table I. 


TABLE I.—ANALYsSIS OF LETTER BALLOT VOTE. 


Items ative 


I. Propossp Tentative Stanparps 
Specifications for Wood to be Used as Panels in Accelerated Weather Teste of Paints and 


Ser ‘or Basic Carbonate White Lead Pa - 31).. 
ethods of S mpling and Testing Turpentine ( 233 ~ 26), immediate adoption .. 


. Proposep Revisions or Tentative Sranparps 
rocellulose Clear Lacquers and Laequer Enamels (D 333 - 32 T). 


IV. Apvancement or Tentative Sranparps To STaNnDARD 
ions for Raw Tung Oil (D 12 - 25 T) 
fications for Boiled Linseed 


D 329 - 31 T) 
hed Shellac (D 207 - an 
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and Testing Shellac (D 29 - 29 
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hee Analysis of White Pigments (D 34 - 30) 
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42 


° The claasified vote on the Tentative Specifications for Spirits of Turpentine was as follows: 
ducers, 11 consumers, 6 general a negative: 1 producer, 3 consumers, | general interest; 
dueers, 1 consumer, 1 general interest mY 
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ACTIVITIES OF SUBCOMMITTEES 
Appended hereto are reports of the following subcommittees: 


aaa = = XV on Specifications for Pigments Dry and In 
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Subcommittee XXV on Cellulose Ester Coatings, 

In addition to the subcommittee reports appended, the activities 
of other subcommittees are reported as follows:. 

Subcommittee III on Testing of Paint Vehicles (H. A. Gardner, 
chairman).—This subcommittee recommends that the present Ten- 
tative Specifications for Raw Tung Oil (D 12-25 T) be advanced 
to standard, and that the Tentative Specifications for Soya Bean 
Oil, Raw or Refined (D 124 — 22 T) be continued as tentative with the 
following revision: 

Title—Change the title of these specifications to read as follows, 
by the addition of the italicized words and the omission of those in 
brackets: 


Tentative Specifications for [Soya Bean] Raw Soybean Oil [Raw or Refined]. 


Section 1.—Change this section to read as follows by the addition 
of the italicized words and the omission of those in brackets: 


1. [Soya bean] Raw Soybean oil [raw or refined] shall conform to the fol- 
lowing requirements: 


In the table of requirements make the following changes: 

Decrease the maximum limit for loss on heating at 105 to 110 C. 
from ‘‘0.2 per cent”’ to read ‘0.1 per cent.” 

Decrease the maximum limit for acid number from ‘5.0” to 
read “3.0.” 

Change “Iodine number (Hanus), 128, minimum,” to read 
“Todine number (Wijs), 131 minimum.” 

Omit the property “unsaponifiable matter” and the requirement 
of “1.5 per cent maximum.” 

Change the requirement for color to read as follows, by the 
addition of the italicized words and the omission of the word in 
brackets: 


Not darker than a freshly prepared solution of 1.0 g. potassium [bichro- 
mate] dichromate in 100 cc. pure H,SO, (sp. gr. 1.84) or its equivalent in iron- 
cobalt solution. 


Subcommitiee V on Linseed Oil (R. D. Bonney, chairman).— 
This subcommittee recommends that the Tentative Specifications for 
Boiled Linseed Oil (D 260-28 T) be advanced to standard. In the 
1932 report of the subcommittee,' reference is made to the abnormal 
condition in Argentine flaxseed in the 1931 crop, which resulted in 
linseed oil with an excessively high acid number, calling attention to 
the fact that some of this oil, while undoubtedly pure linseed oil, was 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 373 (1932). 
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outside the quality specifications of the A.S.T.M. This year the 
subcommittee has another abnormal condition to report, namely, 
that considerable of the oil crushed from domestic linseed is slightly 
below the minimum iodine value set by A.S.T.M. specifications. 
This condition appears to be due to two causes. First, abnormal 


d weather conditions which resulted in premature harvesting, and 
n second, the extensive planting of a type of flaxseed which produced 
le oil with an iodine value lower than other types of seed. It is re- 

ported that those interested in flax development are taking steps to 

s, discourage the planting of the type of seed which produces oil with 

in low iodine value. It is also improbable that weather conditions 
similar to those of last year will occur very often. While the sub- 

ij. committee has no recommendation to make with respect to this 
matter, it desires to indicate that some of the linseed oil now on the 

- market may be pure linseed oil and still be below the A.S.T.M. 
specifications for quality. 

o1- Subcommittee VII on Accelerated Tesis for Protective Coatings 
(H. A. Nelson, chairman).—This subcommittee recommends for 
publication as tentative, the proposed Specifications for Wood to be 

Cc. Used as Panels in Accelerated Weather Tests of Paints and Varnishes, 
as appended hereto.! This recommendation is made after successfully 

to employing these specifications during the past year and after they 
had been referred to Subcommittee I, of Committee D-7, on Speci- 

ad fications for Timber. This subcommittee has been actively engaged 
in an attempt to reorganize into five groups. Groups 3 on Varnishes 

nt and 5 on Panel Specifications are now functioning, and the organiza- 
tion of the others will be completed in the immediate future. New 

he members, particularly representatives of large consumers, are being 

in sought to serve on these groups. Contact has been established with 
Subcommittee VIII, of Committee D-8, on Accelerated Weather Tests 
for Bituminous Materials. 

Subcommittee VIII on Methods of Analysis of Paint Materials 
(G. F. A. Stutz, chairman).—This subcommittee recommends that 
the tentative revisions proposed last year of the following standard 

' methods be advanced to standard: 

or 

the Standard Methods of Routine Analysis of Dry Red Lead (D 49 - 29); 

nal Standard Methods of Routine Analysis of Yellow, Orange, Red and Brown 

: Pigments Containing Iron and Manganese (D 50 — 27); 

=m Standard Method of Routine Analysis of Titanium Pigments (D 186-29); 

to Standard Method of Routine Analysis of Dry Cuprous Oxide (D 283 - 29); 

vas Standard Method of Routine Analysis of Dry Mercuric Oxide (D 284 — 29); 
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Standard Methods of Test for Hygroscopic Moisture (and Other Matter 
Volatile Under the Test Conditions) in Pigments (D 280 - 31); and 
Standard Methods of Routine Analysis of White Pigments (D 34 - 30). 


This subcommittee recommends that the tentative revisions of 
the following standard methods be continued as tentative: 

Standard Methods of Routine Analysis of White Linseed Oil Paints 
(D 215 — 29); 

Standard Methods of Routine Analysis of Yellow and Orange Pigments 


Containing Chromium Compounds, Blue Pigments and Chrome Green 
(D 126-27). 


Since the Tentative Specification for the Testing of Dry Color 
Shipments, submitted by the Dry Color Committee of the Federation 
of Paint and Varnish Production Clubs, is at variance with the Tenta- 
tive Method of Test for the Tinting Strength of White Pigments 
(D 332-31 T), it is impossible for this subcommittee to endorse the 
specification. In their opinion, a standard method of test for the 
strength of colored pigments should be drawn up, and the sub- 
committee proposes to prepare such a method of test, based on the 
specification for the testing of dry color shipments. 

Subcommittee IX on Varnish (W. T. Pearce, chairman).—This 
subcommittee reports outline of work to be completed during the 
coming year on the development, and standardizing of methods for: 
(1) determining acid values, (2) a test for alkali resistance, (3) a 
test for skinning, and (4) an adhesion test. 

Subcommitiee XI on Paint Thinners Other Than Turpentine 
(Lyman Quincy, chairman).—This subcommittee, while realizing that 
the Tentative Specifications for Petroleum Spirits (Mineral Spirits) 
(D 235-26 T) has been in a tentative status for more than three 
years, advises that it be continued as tentative until definite recom- 
mendations can be developed after an investigation of the following: 
Requirement for a satisfactory method and specification for that 
quality of mineral thinners commonly called solvency. Plans will be 
made to investigate details of the various methods in common use, 
such as the Kauri butanol test and toluol modification test. Con- 
sideration will be given the aniline method, dimethyl sulfate method 
and various varnish and treated oil reduction tests. Owing to some 
discussion regarding the permitted distillation range, this subject 
will be considered, and also the question of sulfur tests. In addition 
to the above, this committee recognizes that a demand exists for an 
A.S.T.M. specification covering the petroleum distillate commonly 
known as “Varnish Makers and Painters Naphtha” (V. M. & P.), 
and plans to investigate possibilities for establishing such a specifi- 
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cation. Allied petroleum products commonly known as ‘Lacquer 
Diluents” may also be studied in collaboration with Group 2 of 
Subcommittee XXV. 

Subcommittee XII on Turpentine (F. P. Veitch, chairman).— 
This subcommittee has given further consideration to the matter of 
standard specifications for the several kinds of spirits of turpentine 
and the methods of sampling and testing turpentine. Thorough 
discussion of this matter by the committee resulted in the preparation 
of proposed Tentative Specifications for Spirits of Turpentine ap- 
pended hereto.! These specifications cover gum spirits of turpentine, 
steam-distilled wood turpentine, sulfate wood turpentine and destruc- 
tively- distilled wood turpentine. It is recommended that these 
specifications be issued as tentative to supersede the present Standard 
Specifications for Gum Spirits of Turpentine and Steam-Distilled 
Wood Turpentine (D 13-26) and Standard Specifications for De- 
structively Distilled Wood Turpentine (D 236-27). It is accordingly 
recommended that the Standard Specifications D 13 and D 236 be 
discontinued. 

The subcommittee recommends for immediate adoption the 
following changes in the Standard Methods of Sampling and Testing 
Turpentine (D 233 — 26): 

Section 4: Color—For purpose of providing an alternate pro- 
cedure in the color test, add the following sentences at the end of 
this section: 

Or, compare the color of the sample in any suitable apparatus with the 
color of an equal depth of a fresh solution of potassium bichromate in distilled 
water, containing 0.0180 g. of potassium bichromate per liter. If the 
sample is as light as, or lighter than, the bichromate solution, the turpentine 
is “Standard” or better. 

Section 9: Operation.—Change the first sentence to read as fol- 
lows by the omission of the words in brackets: 


Place 100 cc. of the turpentine and several small pjeces of pumice (or 
glass) in the distilling flask, fit the thermometer so that the top of the mercury 
bulb is level with the bottom of the side tube [and the 175° C. mark is below 
the cork]. 


Change the last sentence to read as follows by the addition of 
the italicized words and figures and the omission of the figures in 
brackets: 

Discontinue distillation when. the temperature reaches [170° C.,] that 


specified for the 90-per-cent point or an equivalent thereof, depending on the atmos- 
pheric pressure, as described in Section 10; let the condenser drain and read 
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Subcommittee XIII on Shellac (J. W. Paisley, chairman).—This 
subcommittee recommends for publication as tentative, new Specifi- 
cations for Shellac Varnish and for Centrifuged Shellac Varnish as 
appended hereto.' It has been felt by this subcommittee for several 
years that there was need for specifications for shellac varnish, and 
in consequence these have now been developed. The present speci- 
fications for shellac varnish and centrifuged shellac varnish are the 
result of a careful review of this subject by this subcommittee. Two 
specifications are presented in order to meet several objections raised 
against the specification advanced last year and withdrawn at the 
June meeting by this subcommittee. Certain changes have also 
been incorporated to meet various objections that have been called 
to this committee’s attention. These new specifications are now 
unanimously recommended by the subcommittee. The Tentative 
Methods of Sampling and Testing Shellac (D 29 — 29 T) have been 
tentative for a number of years with but little revision. During this 
time, practical use of these methods has developed several refinements 
which are essential for efficiency and accuracy. This subcommittee 
has completely reviewed these methods in their entirety and unani- 
mously recommends the extensive revision which incorporates these 
details. Sections have been rewritten for the sake of clarity, and 
objections which were advanced against last year’s recommendations 
have been met. Certain features of the Tentative Methods D 29 
are considered to be unsatisfactory, and in consequence this sub- 
committee recommends changes as appended hereto? which include 
modifications in the test for insoluble matter, methods for determining 
wax, iodine number, drying time and nature of volatile matter. This 
subcommittee recommends that the methods as revised be adopted 
as standard.? This subcommittee is also recommending, as mentioned 
earlier in this report, that the Tentative Specifications for Dry 
Bleached Shellac (D 207 — 29 T) and Specifications for Orange Shellac 
(D 237-29 T) be advanced to standard with the following revision: 
Change the requirement “ matter insoluble in hot alcohol”’ to read ‘‘ mat- 
ter insoluble in specified hot solvents.” 

This subcommittee reports that Committee D-9 on Electrical 
Insulating Materials has been asked to undertake the development 
of tests for shellac and synthetic resins as electrical insulating materials, 
and that to carry out this work Committee D-9 has formed a new 
section of its Subcommittee I on Insulating Varnishes, Paints and 
Lacquers, which deals with insulating varnishes, to cooperate with 


1 See pp. 727, 729.—Ep 
2 The revised methods appear in the 1933 Book of A.S.T.M. Standards, Part II, p. 678—-Ep. 
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Subcommittee XIII of Committee D-1. At a meeting held on March 
15, Mr. L. J. Cavanaugh was appointed chairman of this new Section 
on Shellac. Members of Committee D-1 who were present signified 
their intention of seeking membership on this new section. 
Subcommittee XVIII on Physical Properties of Materials (¥F. P. 
Ingalls, chairman).—This subcommittee plans to give a somewhat 
detailed study to the property designated as gloss. It is planned to 
first endeavor to define gloss, together with its modifying terms with 
respect to paints, varnishes and lacquers, and then to present the best 
available method or methods of giving it a quantitative value. 


This report has been submitted to letter ballot of the committee, 
which consists of 174 members; 59 members returned their ballots, 
all of whom have voted affirmatively. 


ALLEN ROGERS, 
Chairman, 


Respectfully submitted on behalf of the committee, 


M. Rea Pauvt, 
Secretary. 
hits 
oats EpIToRIAL NOTE 

The proposed Tentative Specifications for Wood to be Used as Panels in 
Accelerated Weather Tests of Paints and Varnishes, Specifications for Spirits 
of Turpentine, for Shellac Varnish, for Centrifuged Shellac Varnish, for Industrial 
90 per cent Benzene (Benzol), for Industrial Pure Toluene (Toluol), for Industrial 
Xylene (Xylol) or Solvent Naphtha, Specifications and Methods of Test for 
Tricresyl Phosphate, and Tests for Soluble Nitrocellulose Base Solutions were 
accepted for publication as tentative and appear on pages 725 to 745. 

The revision proposed for immediate adoption in the Standard Methods of 
Sampling and Testing Turpentine was approved at the annual meeting by a 
unanimous vote and was subsequently adopted by letter ballot of the Society 
on September 1, 1933. The methods in their revised form appear in the 1933 
Book of A.S.T.M. Standards, Part II, page 668. 

The proposed revision of the Standard Specifications for Basic Carbonate 
White Lead was accepted for publication as tentative and appears on page 1036. 

The proposed revisions of the Tentative Specifications for Soya Bean Oil, 
Raw or Refined, and of the Tentative Methods of Testing Nitrocellulose Clear 
Lacquers and Lacquer Enamels were accepted. The specifications and methods 
in their revised form appear on pages 720 and 741, respectively. 

The Tentative Specifications for Raw Tung Oil, for Boiled Linseed Oil, 
for Soluble Nitrocellulose, for Ethyl Acetate (85 to 88 per cent grade), for 
Normal Butyl Acetate (88 to 92 per cent grade), for Butanol (Normal Butyl 
Alcohol), for Amyl Acetate (Synthetic), for Amyl Alcohol (Synthetic), for 
Butyl Propionate (90 to 93 per cent grade), for Ethyl Lactate (Synthetic), for 
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Acetone, for Dry Bleached Shellac, as revised, for Orange Shellac, as revised, 
for Pure Linseed Oil Putty for Glazing, as revised; also Tentative Methods 
of Sampling and Testing Shellac, as revised, and Sampling and Testing Lacquer 
Solvents and Diluents were approved at the annual meeting and subsequently 
adopted as standard by letter ballot of the Society on September 1, 1933. 
The standards appear in the 1933 Book of A.S.T.M. Standards, Part II, pages 
638 to 730. 

The tentative revisions of the Standard Methods of Routine Analysis of 
Dry Red Lead, of Yellow, Orange, Red and Brown Pigments Containing Iron 
and Manganese, of Titanium Pigments, of Dry Cuprous Oxide, of Dry Mercuric 
Oxide, of White Pigments, and Test for Hygroscopic Moisture (and Other 
Matter Volatile Under the Test Conditions) in Pigments were approved at the 
annual meeting and subsequently adopted as standard by letter ballot of the 
Society on September 1, 1933. The methods in their revised form appear in 
the 1933 Book of A.S.T.M. Standards, Part II, pages 553 to 637. 

The withdrawal of the Standard Specifications for Gum Spirits of Turpen- 
tine and Steam-Distilled ee Turpentine and for Destructively Distilled 
Wood Turpentine was appro 
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REPORT OF SUBCOMMITTEE XV ON SPECIFICATIONS FOR PIG- 
MENTS DRY AND IN OIL WHEN MARKETED IN THAT FORM 


During the past year Subcommittee XV has given consideration 
to the various specifications under its jurisdiction and makes the 
following recommendations: 

Tentative Specifications for Pure Linseed Oil Putty for Glazing 
(D 317 - 32 T).\—The subcommittee has continued its study of these 
tentative specifications, particularly with reference to the pigment. 
Large quantities of glazier’s putty are made from calcium carbonates 
other than chalk whiting and serve the purpose satisfactorily. It is, 
however, necessary to guard against ground, crystalline marble and 
limestone because these will not give the proper texture and plasticity. 
The subcommittee therefore recommends that the reference to chalk 
whiting be omitted from the specifications and the specifications as 
thus revised be submitted to the Society for adoption as standard. __ 
The revision proposed is as follows: 

Section 3. (b).—Change from its present form: namely, ae 

(b) Whiting.—The whiting used in both classes of putty shall be a finely 
powdered natural chalk of high grade. It shall be free from grit and be practi- 
cally neutral. It shall have the structure and other physical characteristics 
of the best natural whiting suitable for putty making. 


to read as follows: 


(b) Whiting —The whiting used in both classes of putty shall be free 
from grit, shall be practically neutral and shall have a structure and physical 
characteristics adapted to the manufacture of putty of the required physical 
properties. 


Standard Specifications for Basic Carbonate White Lead (D 81 - 
31)*—Recently, a new variety of semipaste white lead has become 
prominent on the market. It contains only a minimum of oil and 
the soft consistency is obtained by the addition of a small amount of 
turpentine. This permits the manufacture of flat drying paints 
without the use of the stiff paste white lead. It is desired to provide 
tentatively for the new material in the specifications. The subcom- 
mittee accordingly recommends that the following revision of these 
standard specifications be accepted for publication as tentative: 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 736 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 489. 
* 1931 Supplement to Book of A.S.T.M. Standards, p. 76. 
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REPORT OF SUBCOMMITTEE XV oF ComMITTEE D-1 
Section 3.—Add the following to this section as a new Para- 
graph (e): 


(e) Semipaste Containing Volatile Thinner —The semipaste shall not be 
caked in the container and shall be readily stirred to a uniform mixture which 
shall mix readily with oil, turpentine, or mineral spirits to form a smooth paint of 
brushing consistency. The odor of the semipaste, as taken from the container, 
while drying or after drying, shall be not abnormally pungent or disagreeable. 
__ The semipaste shall conform to the following requirements: 


MAXIMUM MINIMUM 
Volatile matter® and moisture, per cent............ 3.0 1.5 
ss Coarse particles and skins (total residue retained on tots 


a No. 325 sieve), per cent of the dry pigment. . 1.5 


* The volatile matter shall be turpentine, mineral spirits, or any mixture thereof. 


Respectfully submitted on behalf of the subcommittee, 
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REPORT OF SUBCOMMITTEE XXV ON CHETLO 
ESTER COATINGS 


Subcommittee XXV has been very active during the pe 
has prepared five new specifications and tests for solvents and has 
also reviewed the various specifications and methods of test under 
its jurisdiction which have resulted in the recommendations proposed 
in this report. 

Proposed Tentative Standards——The subcommittee recommends 
for publication as tentative the following four specifications and 
one method of test, as appended hereto: 


Proposed Tentative Specifications for Industrial 90 per cent Benzene 
(Benzol) 


Proposed Tentative Specifications for Industrial Pure Toluene (Toluol) 


Proposed Tentative Specifications for Industrial Xylene (Xylol) or Solvent 
Naphtha 


Proposed Tentative Specifications and Methods of Test for Tricresyl 
Phosphate 

Proposed Tentative Methods of Test for Soluble Nitrocellulose Base 
Solutions 


Proposed Revision of Tentative Standard.—The subcommittee 
recommends that the Tentative Methods of Testing Nitrocellulose 
Clear Lacquers and Lacquer Enamels (D 333 — 32 T)? be revised as 
follows and continued as tentative: 

Section 9.—Change the first sentence of the first paragraph to 
read as follows by the addition of the italicized words and the omission 
of those in brackets: 


9. Weigh into [an aluminum] @ flat-bottom metal or glass dish containing a 
stirring rod, from 4 to 6 g. of the sample to be tested, weighing in such a 
manner as to minimize the loss of volatile solvents. 


Change the second paragraph of Section 9 to read as follows 
by the addition of the italicized words: 


The method of determining non-volatile matter in varnishes, as described 
in Sections 6 and 7 of the Standard Methods of Testing Oleo-Resinous Varnishes 
(A.S.T.M. Designation: D 154) of the American Society for Testing Materials, 
may be used if mutually agreed upon by the buyer and seller with the additionai 
requirement that the sample shall be reheated and remanghes until the weight is 
constant to within 0.001 g. 


£ 
1 See pp. 731 to 740.— Ep. ig 


2 Proceedings, Am. Soc. Testing } late. Vol. 32, Part I, p. 9: 2); 


Tentative Standards, p. 523. 
(327) 
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Consistency Test——The subcommittee recommends that the 
proposed method and apparatus for the determination of the con- 
sistency of nitrocellulose clear lacquers and lacquer enamels, as 
appended hereto,' be added to the Tentative Methods D 333 as 
Sections 10 and 11. This proposed method was published last year 
in the report of the subcommittee as information.’ 

Advancement to Standard of Tentative Standards.—The subcom- 
mittee recommends that the following nine tentative specifications 
and one method of test, under its jurisdiction, be advanced to 
standard: 


Tentative Specifications and Tests for Soluble Nitrocellulose (D 301 - 
31 T)* 

Tentative Specifications for Ethyi Acetate (85 to 88 per cent Grade) 
(D 302 - 30 T)* 

Tentative Specifications for Normal Butyl Acetate (88 to 92 per cent 
Grade) (D 303 — 30 T)* 

Tentative Specifications for Butanol (Normal Butyl Alcohol) (D 304 - 
30 T)* 

Tentative Specifications for Amyl Acetate (Synthetic) (D 318 - 30 T)* 

Tentative Specifications for Amyl Alcohol (Synthetic) (D 319 - 30 T)é 

Tentative Specifications for Butyl Propionate (90 to 93 per cent Grade) 
(D 320-30 T)* 

Tentative Specifications for Ethyl Lactate (Synthetic) (D 321 - 30 T)* 

Tentative Specifications for Acetone (D 329 —- 31 T)? 

Tentative Methods of Sampling and Testing Lacquer Solvents and Diluents 
(D 268 - 31 T)* 


Proposed Revision of Standard.—In connection with some work 
undertaken in cooperation with the Solvents Institute, Inc., about 
two years ago to establish definitely the flash points of several of the 
common lacquer solvents, it developed that the Standard Method 
of Test for Flash Point of Volatile Flammable Liquids (D 56 — 21)* is 
open to several objections and cannot be followed exactly in the deter- 
mination of the flash points of some of the more common lacquer 
solvents. To make the procedure applicable to such cases no changes 
in the requirements for the apparatus are required except with respect 
to the temperature range covered by the thermometer, and only 
slight changes in the directions for carrying out the test are needed. 
For the purposes of a general method for determining the flash points 


1 See p. 743.—Eb. 

3 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 392 (1932). 

§ Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, pp. 785, 796, 799 (1931); also 1932 Book 
of A.S.T.M. Tentative Standards, pp. 493, 504, 516. 

4 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 1080, 1082, 1083, 1078, 1079, 1084, 
1081 (1930); also 1932 Book of A.S.T.M. Tentative Standards, pp. 507, 509, 510, 505, 506, 511, 508. 

§ 1930 Book of A.S.T.M. Standards, Part II, p. 362. 
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On CELLULOSE EstER COATINGS 


of lacquer solvents and diluents, Method D 56, as it stands at the 
present time, is open to the following objections: 


1. The*instructions in Section 3 covering the water bath cannot be followed 
for liquids having flash points below 52 F., inasmuch as it would require the 
use of water in the cooling bath at a temperature below its freezing point. 

2. The specifications for the thermometer are such that the instructions 
with respect to the temperature of the cooling bath, and of the liquid to be 


tested, cannot be accurately followed for liquids having flash points below 
40 F. 


3. Throughout the procedure the liquid under test is referred to as “‘oil.”’ 
In testing lacquer solvents or diluents a more general term seems desirable. 

4. It is thought that the results obtained when using a gas flame will be 
more nearly comparable with those obtained when oil is used if the use of a 
luminous gas flame were specified. 

Each of the above objections has received the consideration of 
the subcommittee. The following proposed changes of this method 
are accordingly recommended for publication as information: 


Section 1 (c).—The present method specifies a thermometer 
graduated in either Centigrade or Fahrenheit degrees, as specified, 
the ranges being —7 to +110 C. or +20 to +230 F., respectively. 
In testing certain of the lower flashing lacquer solvents it is necessary 
to use a thermometer graduated about 20 F. lower. It is accordingly 
recommended that provision be made in Method D 56 for a ther- 
mometer graduated in either Centigrade or Fahrenheit, as specified, 
the ranges being —17.7 C. to 100 C. or 0 F. to 210 F., respectively. 
The other requirements of the thermometers at present specified in 
the Standard Method D 56, such as, the type, liquid used, graduation, 
etc., shall also apply to these new thermometers with suitable changes 
to provide for the different temperature range. 

Section 2 (a).—At the end of this paragraph add the following 
sentence: 


When gas is used the flame should be luminous in order that the results 
will be comparable with those obtained when oil is used. 


Section 3.—Change from its present form: namely, 


3. Put the water-bath thermometer in place, and put a receptacle under 
the overflow spout to catch the overflow. Fill the water bath with water at 
such a temperature that, when testing is started, the temperature of the water 
bath will be at least 20 F. (11 C.) below the probable flash point of the oil to 
be tested. 


to read as follows: 


3. Put the water-bath thermometer in place, and put a receptacle under 
the outflow spout to catch the overflow. Fill the bath with water or brine 
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at such a temperature that, when testing is started, the temperature of the 
bath will be 10 to 20 F. (5 to 11 C.) below the probable flash point of the liquid 
to be tested. 


Note.—The approximate temperature of the brines which will be obtained 
by mixing various proportions of sodium chloride (NaCl) or calcium chloride 
crystals (CaCl,.6H,O) with snow or crushed ice is given below: oe 


Parts CaCh.6H:0 Parts NaCl per 


PER 100 Parts SNow TEMPERATURE 100 Parts SNow ‘TEMPERATURE 
or CrUsHED Ice. Dec. Cent. Dec. Fanr. or CrusHeED Ice. Dec, Cent. Dec. 


zs 
+14 

5 
} 6 


Section 4.—Change the first three sentences of this section to 
read as follows by the addition of the italicized words and figures 
and the omission of the words in brackets: 


ag 4 


4. Put the [oil] cup in place in the [water] bath. Measure 50 ml. of the 
[oil] liquid to be tested in a pipette or a graduate, and place in the [oil] cup. 
The temperature of the [oil] Jiguid shall be [at least] 10 to 20 F. (5 to 11 C.) 
below its probable flash point when testing is started. 


Section 5.—Change the second sentence of this section to read 
as follows by the addition of the italicized word and the omission of 
the word in brackets: 

Adjust the flame of the alcohol lamp so that the temperature of the [oil] 
sample in the cup rises at the rate of about 1.8 F. (1 C.) per minute, not faster 
than 2 F. (1.1 C.) nor slower than 1.6 F. (0.9 C.) per minute. 

Section 6.—Change Paragraph (b) and the first sentence of Para- 
graph (c) to read as follows by the addition of the italicized words 
and the omission of those in brackets: 


(6) Record the temperature of the [oil] sample at start. 


(c) When the temperature of the [oil] liquid reaches 9 F. (5 C.) below 
[the] its probable flash point [of the oil], turn the knob on the cover so as to 
introduce the test flame into the cup, and turn it promptly back again. 


Change Paragraphs (e) and (f) to read as follows by the addition 
of the italicized word and the omission of those in brackets: 


(e) Record the temperature of the [oil] sample at the time of first test. 

(f) Repeat the application of the test flame at every 1 F. (0.5 C.) rise in 
temperature of the [oil] /iguid until there is a flash [of the oil] within the cup. 

Change the first sentence of Paragraph (7) to read as follows by 
the addition of the italicized word and the omission of the word in 
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ON CELLULOSE ESTER COATINGS 

(i) If the rise in temperature of the [oil] sample from the “time of making 
the first introduction of the test flame” to the ‘‘time at which the flash point 
is reached”’ was faster than 2 F. (1.1 C.) or slower than 1.6 F. (0.9 C.) per 
minute, the test should be questioned, and the alcohol heating lamp adjusted 
to correct the rate of heating. 


Section 7.—Change Paragraphs (b), (c) and (d) to read as follows 
by the addition of the italicized words and the omission of those in 
brackets: 


(b) Having completed the preliminary test, remove the heating lamp, 
lift up the [oil] cup cover, and wipe off the thermometer bulb. Lift out the 
[oil] cup, and empty and carefully wipe it. Throw away all [oil] samples after 
once used in making a test. 

(c) Pour cold water or brine into the [water] bath, allowing it to overflow 
into a receptacle, until the temperature of the [water in the] bath is lowered 
to 15 F. (8 C.) below the flash point of the [oil] /iguid, as shown by the previous 
test. 

(d) Place the [oil] cup back in the bath and measure into it a 50-ml. charge 
of fresh [oil] Jiguid. Destroy any bubbles on the surface of the [oil] /iquid, 
put on the cover with its thermometer, put in the heating lamp, record the 
temperature of the [oil] Jiguid, and proceed to repeat the test as described 
above in Sections 4 to 6, inclusive. Introduce the test flame for first time at 
a temperature of 10 F. (5.5 C.) below the flash point obtained on the previous 
test. 


7 


Respectfully submitted on behalf of the subcommittee, HRs Bits 
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«REPORT OF COMMITTEE D-2 


al 
ON 


PETROLEUM PRODUCTS AND LUBRICANTS 


Committee D-2 on Petroleum Products and Lubricants held 
three regular meetings during the past year (in June at Atlantic 
City, N. J., in January at Washington, D. C., and in March in New 
York, N. Y.) and also an informal meeting in November at Houston, 
Texas, at the time of the annual meeting of the American Petroleum 
Institute. 

During the year, a new Subcommittee X on Sligh Oxidation 
Test was authorized and appointed under the chairmanship of O. C. 
Bridgeman, and also a special subcommittee, under the chairman- 
ship of T. G. Delbridge, to cooperate with the Federal Specifications 
Board on the revision of federal specifications for petroleum products. 

Acting as Sectional Committee Z 11 on Nomenclature and 
Methods of Testing Petroleum Products and Lubricants, function- 
ing under the procedure of the American Standards Association, the 
following recommendations in connection with American Standards 
and American Tentative Standards have been made during the 
year: 


A pproval of Revision of American Standard: 
Method of Test for Distillation of Natural Gasoline (D 216 — 


(AS.A. No. Z 11.11 1932) 


‘a pproval of A.S.T.M. Standards as American Standards: 


Method of Test for Carbon Residue of Petroleum Products 
(Conradson Carbon Residue) (D 189 - 30) (A.S.A. No. Z 11.25 - 
1932) 

Methods of Testing Gas Oils (Gravity, Distillation, Sulfur, 
Carbon Residue, Pour Point, Viscosity, Water) (D 158 — 28) 
(A.S.A. No. Z 11.26 — 1932) 


Advancement of American Tentative Standards to American Standards: 


Method of Test for Cloud and Pour Points (D 97-30) 
(A.S.A. No. Z 11.5 — 1932) 

Method of Test for Melting Point of Petrolatum (D 127 — 30) 
(A.S.A. No. Z 11.22 — 1932) 

Method of Test for the Determination of Autogenous 
Ignition Temperatures (D 286-30) (A.S.A. No. Z 11.23 — 1932) 
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Method of Test for Flash Point of Volatile Flammable 
Liquids (D 56-21) (A.S.A. No. Z 11.24 - 1932) 


Approval of A.S.T.M. Tentative Standards as American Tentative 
Standards: 


Method of Test for Expressible Oil and Moisture in Paraffin 
Waxes (D 308 — 29 T) (A.S.A. No. Z 11.27 — 1932) 

Definitions of Terms Relating to Petroleum (D 288 - 31 T) 
(A.S.A. No. Z 11.28 - 1932) 

Method of Test for Dilution of Crankcase Oils (D 322 — 30 T) 
(A.S.A. No. Z 11.29 — 1932) 

Method of Test for Precipitation Number of Lubricating 
Oils (D 91-30 T) (A.S.A. No. Z 11.30 — 1932) 


These recommendations have been approved by the American 
Standards Association with A.S.A. numbers as indicated. 

The organization of the Committee on Nomenclature and 
Methods of Testing Petroleum Products and Lubricants of the 
International Standards Association (I.S.A. Technical Committee 
No. 28) has been completed and plans have been made to hold a 
meeting of the committee in London in July in connection with the 
World Petroleum Congress sponsored by The Institution of Petro- 
leum Technologists. The secretariat of the international committee 
has been assigned to the American Standards Association. 

The voting membership of Committee D-2 now consists of 39 
producer, 33 consumer and 9 general interest members. 


ACTIVITIES OF SUBCOMMITTEES AND TECHNICAL COMMITTEES 


Appended hereto is the report of Subcommittee IV on Grease. 

At the January meeting of the committee, Technical Com- 
mittee A on Gasoline recommended for submission to the Society 
for immediate publication as tentative a method for determining the 
knock characteristics of motor fuels. Committee D-2 voted affirm- 
atively on this recommendation and after the usual letter ballot 
the method was submitted to the Society through Committee E-10 
on Standards. Committee E-10 met in New York on March 7 and 
accepted the method for publication as tentative. This Tentative 
Method of Test for Knock Characteristics of Motor Fuels (D 357 - 
33 T)* has been given wide distribution. This method, known as 
the C.F.R. Motor Method, is based on the apparatus and procedure 
developed by the Cooperative Fuel Research Committee, composed 


1In submitting this tentative method to Committee E-10 on Standards, the committee reported 
the results of the letter ballot vote as follows: 70 members returned their ballots, of whom 39 voted 


affirmatively, 16 negatively and 15 refrained from voting. 
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of representatives of the American Petroleum Institute, National 
Automobile Chamber of Commerce, Society of Automotive Engineers 
and the U. S. Bureau of Standards who have been studying this 
problem since 1928. 

A Symposium on Motor Lubricants, arranged under the sponsor- 
ship of Technical Committee B on Motor Oils, was held at the New 
York Regional Meeting of the Society on March 8. 

Technical Committee C on Fuel Oils (Including Diesel Fuels) 
(Lee Schneitter, chairman).—At the June, 1932, meeting of Technical 
Committee C, consideration was given to a revision of the Commercial 
Standard on Domestic and Industrial Fuel Oils (CS 12-29) and 
various changes, mainly in form, after ratification by letter ballot, 
were recommended to the Commercial Standardization Group of 
the U. S. Bureau of Standards. The revised Commercial Standard 
(CS 12-32) has been accepted and is now available from the Govern- 
ment Printing Office. 

At the same meeting a special committee was appointed to 
cooperate with the Technical Committee on Lubricants and Liquid 
Fuels of the Federal Specifications Board to undertake a further 
revision of the commercial standard which would be satisfactory to 
the producers and consumers of fuel oils and which would meet the 
needs of government departments for their purchases of fuel oils. 
This special committee, under the chairmanship of H. F. Tapp, has 
held two meetings and has distributed various proposals for the 
comment of the technical committee. These proposals were dis- 
cussed at a meeting of the technical committee in New York City 
on January 26, 1933, but no definite recommendations have yet 
been agreed upon. 

Plans are under way for a further revision of the specification to 
include requirements for diesel fuels with the intention of submitting 
them to Committee D-2 for consideration as a prospective tentative 
standard of the Society. 


RECOMMENDATIONS AFFECTING STANDARDS 
I. Proposed Revision of Standards: 

The committee recommends the revision of two standard methods, 
as indicated below, to become effective immediately. It accordingly 
asks for the necessary nine-tenths vote at the annual meeting in order 
that this revision may be submitted to letter ballot of the Society. 

Standard Method of Test for Sulfur in Petroleum Oils Heavier 
than Illuminating Oil (D 129 - 27).\—The following minor change 
in this method is recommended by Subcommittee VII on Sulfur 

11930 Book of A.S.T.M. Standards, Part LI, p. 542. 


ot t 
1 ital 
min 
fou 
rec 
chi 
an 
« 
an 
! of 
6 
of 
{ 
or 
ti 
in 
| 
i 7 
‘ 
4 a 
a 
| 
t 
1 
j 
i... 
| 
{ 


c 


On PetTrRoLtEuM Propucts AND LUBRICANTS 


Determination (H. M. Hancock, chairman) as a desirable qualification 
of the statement on accuracy: 

Section 6.—Change to read as follows by the addition of the 
italicized words and figures and the omission of those in brackets: 


6. For oils having a sulfur content of 0.5 per cent or greater, duplicate deter- 
minations should agree [to] within = 2 per cent fon the basis of the sulfur 


found]. 

Standard Methods of Test for Viscosity of Petroleum Products and 
Lubricants (D 88 — 30).\—The following revisions in these methods are 
recommended by Subcommittee V on Viscosity (W. H. Herschel, 
chairman) in order to include the additional test temperatures of 
140 and 180 F. for the Saybolt Furol viscosimeter for testing road 
and paving materials made at the request of Committee D-4 on Road 
and Paving Materials: 

Section 2 (c).—Add to the tabulation on range and subdivision 
of thermometers the following requirements covering two new sets 
of two thermometers, one set graduated in Fahrenheit and the other 
in Centigrade degrees: 


Range 134-148 F., subdivision in 0.2 F. for tests at 140 F. 
Range 174-188 F., subdivision in 0.2 F. for tests at 180 F. 


Range 57-65 C., subdivision in 0.1 C. for tests at 60 C. 
Range 79-87 C., subdivision in 0.1 C. for tests at 82.2 C. 
Section 3 (b).—Change this section to read as follows by the addi- 


tion of the italicized words and figures and the omission of the figures 
in brackets: 


3. (6) With the Saybolt Furol viscosimeter determinations shall be made 
at 77, 100, 122 or [212] 210 F. (25, 37.8, 50 or [100] 98.9 C.). In tests of road 
and paving materials, determinations may also be made at 140 and 180 F. (60 and 
82.2 C.). 

Section 4.—Change the last sentence of the first paragraph of 
Section 4 to read as follows by the addition of the italicized words 
and figures and the omission of those in brackets: 

In tests at 140, 180 and 210 [and 212] F. (60, 82.2 and 98.9 [and 100] C.) 
a variation of +0.2 F. (0.11 C.) is permitted. 

Change the first sentence of the second paragraph of Section 4 
to read as follows by the addition of the italicized figures and the 
omission of those in brackets: 

Any construction of bath may be employed provided the bath temperature 
necessary to maintain thermal equilibrium (while the oil in the oil tube is well 
stirred by the oil tube thermometer) is within +0.1 F. (0.06 C.) from the 
standard temperature of 77 F. (25 C.) or is not in excess of 100.25, 122.35, 
130.50, 141.0, 181.5 or 212 for 214] F. (37.9, 50.2, 54.7, 60.6, 83.1 and 100 [101.1] 
C.) respectively, for the other standard temperatures previously mentioned. 

11930 Book of A.S.T.M. Standards, Part II, p. 550. ’ 
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‘The committee also recommends for publication as a tentative 
revision of one standard method, the changes indicated below. 

Standard Method of Test for Cloud and Pour Points (D 97 — 30) .\— 
The following revisions in this method recommended by Subcommittee 
XVI on Cloud and Pour Test (J. B. Rather, chairman) was made 
desirable by the introduction during the past few years of oils 
containing pour-point depressants. 

Section 9.—Change this section to read as follows by the addition 
of the italicized words and the omission of those in brackets. No 
change is proposed in the note following this section. 


9. The cooling bath, g, shall be of a type suitable for obtaining the required 
temperatures. The size and shape of the bath are optional but a support, 
suitable for holding the jacket firmly in a vertical position, is essential. [For 
determination of very low pour points, a smaller insulated cooling bath may 
be used and the test jar placed directly in it.] For determination of pour points 
below 50 F. two or more baths should be at hand. The required bath temperatures 
may be maintained by refrigeration if available, otherwise by suitable freezing 
mixtures. 

Section 10.—Change the fifth and sixth paragraphs of Section 10 
to read as follows by the addition of the italicized words and the 
omission of those in brackets: 


[The temperature of the cooling bath, g, shall be adjusted so that it is 
below the cloud point of the oil by not less than 15 nor more than 30 F. and 
this temperature shall be maintained throughout the test.] The temperature 
of the cooling bath, g, shall be maintained at not lower than 30 F. The jacket 
containing the test jar shall be supported firmly in a vertical position in the 
cooling bath so that not more than 1 in. of the jacket projects out of the cooling 
medium. 

At each test thermometer reading which is a multiple of 2 F., the test 
jar shall be removed from the jacket, quickly but without disturbing the oil, 
inspected for cloud, and replaced in the jacket. This complete operation shall 
require not more than three seconds. [If the oil does not show a cloud when 
it has been cooled to 15 F., the test jar shall be placed directly in a cooling 
bath of suitable temperature.] J/ the oil does not show a cloud when it has been 
cooled to 50 F., the test jar shall be placed in a second bath maintained at a tem- 
perature not lower than O F. If the oil does not show a cloud when it has been 
cooled to 20 F., the test jar shall be placed in a third bath maintained at a temperature 
not lower than —30 F. 


Section 11.—Change the sixth and seventh paragraphs of Section 
11 to read as follows by the addition of the italicized words and the 
omission of those in brackets: 


[The temperature of the cooling bath, g, shall be adjusted so that it is 
below the pour point of the oil by not less than 15 nor more than 30 F. and 
this temperature shall be maintained throughout the test.] The temperature 
of the cooling bath, g, shall be maintained at not lower than 30 F. The jacket, 
containing the test jar, shall be supported firmly in a vertical position in the 
cooling bath so that not more than 1 in. of the jacket projects out of the cooling 
medium. 


test 
whe’ 
oil | 
test 
jar 
lowe 
pere 
ents 
per 
At 
soo! 
sha 
wal 
sho 
rep 
in 
rep 
IT 
as 
L 
ch 
th 
| 
fo 
i 
I, 
te 
wig 
| | 
8 
( 
q 
T 


On PETROLEUM PRODUCTS AND LUBRICANTS 337 


Beginning at a temperature 20 F. before the expected pour point, at each 
test thermometer reading which is a multiple of 5 F., the test jar shall be 
removed from the jacket carefully and shall be tilted just enough to ascertain 
whether there is a movement of the oil in the test jar. The complete operation 
of removal and replacement shall require not more than 3 seconds. [If the 
oil has not ceased to flow when its temperature has reached 15 F., the cold 
test jar shall be placed directly in a cooling bath of suitable temperature.] 
If the oil has not ceased to flow when its temperature has reached 50 F., the test 
jar shall be placed in the jacket in a second bath maintained at a temperature not 
lower than 0 F. If the oil has not ceased to flow when its temperature has reached 
20 F., the test jar shall be placed in the jacket in a third bath maintained at a tem- 
perature not lower than —30 F. For determinations of very low pour points, 
additional baths should be maintained with successively lower temperature differ- 
entials of about 30 F. In each case the test jar shall be transferred when the tem- 
perature of the oil reaches a point 50 F. above the temperature of the new bath. 
At no time shall the cold test jar be placed directly in the cooling medium. As 
soon as the oil in the test jar does not flow when the jar is tilted, the test jar 
shall be held in a horizontal position for exactly 5 seconds, as noted by a stop 
watch or other accurate timing device, and observed carefully. If the oil 
shows any movement under these conditions, the test jar shall be immediately 
replaced in the jacket [if the temperature of the oil is above 15 F., or directly 
in the cooling bath if the temperature is below 15 F.,] and a test for flow 
repeated at the next temperature 5 F. lower. 


IT. Revision of Tentative Standard: 

The committee recommends the revision of one tentative method 
as indicated: 

Tentative Method of Test for Penetration of Greases and Petrolatum 
(D 217-27 T).—The following minor change in this method is 
recommended by Subcommittee IV on Grease (G. H. Harnden, 
chairman) to eliminate the discrepancy in results due to varying 
the size of the container: 

Section 14.—Omit the next to the last sentence in the procedure 
for worked consistency which reads as follows: 

If desired, the grease may be transferred carefully to another container 
before bringing to 77 F. (25 C.) and testing. 

IIT. Advancement of Tentative Standards to Standard: 

The committee recommends the submission of the following 
tentative methods to letter ballot of the Society for adoption as 
standards: 

Tentative Method of Test for Dilution of Crankcase Oils (D 322 - 
30 T), without revision, as proposed by Subcommittee XXV on 
Crankcase Dilution (T. H. Rogers, chairman). 

Tentative Method of Test for Distillation of Crude Petroleum 
(D 285 - 30 T),? without revision, as proposed by Subcommittee XXI 
on Crude Petroleum (A. J. Kraemer, chairman). 


' Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. 930 (1927); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 586. 

* Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 1112, 1115 (1930); also 1932 Book of 
A.S.T.M. Tentative Standards, pp. 560, 563. 
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Tentative Method of Test for Gravity of Petroleum and Petroleum 
Products by Means of the Hydrometer (D 287-82 T),' revised in 
accordance with the recommendations of Subcommittee IT on Specific 
Gravity (H. T. Bennett, chairman) as follows: 

Section 7.—Change the last sentence of the first paragraph to 
read as follows by the addition of the italicized words and the omission 
of those in brackets: 


If the [sample] product to be tested is easily volatile [both] the sample, 
thermometer, hydrometer, and hydrometer cylinder shall be cooled [before use] 
to a sufficiently low temperature [below that of the sample] before testing to insure 
that no volatile fractions are lost during the necessary handling. 


Section 9.—Change the first sentence of the second paragraph 
to read as follows by the addition of the italicized words and figures: 
Separate laboratories using different hydrometers and thermometers should 
obtain duplicate results agreeing within 0.5° A.P.I. or the equivalent thereof 
in units of specific gravity at the particular gravity being determined, provided 


the observed temperatures do not vary more than plus or minus 18 F. (plus or 
minus 10 C.). 


Tentative Method of Test for Precipitation Number of Lubricating 
Oils (D 91 — 30 T),? without revision, as proposed by Subcommittee IX 
on Precipitation (L. W. Parsons, chairman). 


Tentative Methods of Sampling Petroleum and Petroleum Products 
(D 270-80 T)* revised in accordance with the recommendation of 
Subcommittee XV on Sampling and Gaging (A. E. Flowers, chair- 
man) as follows: 

Section 5.—Change Paragraphs (a) and (0) of Section 5 to 
read as follows by the addition of the italicized words and the omission 
of those in brackets: 


5. For sampling [purposes], material may be classified as follows: 

(a) Liquid materials, such as light crude oils, naphthas, gas oils, lubricating 
oils and [naphthas] light fuel oils. 

(b) Semi liquid and highly viscous materials, such as cylinder stocks and 
heavy crude or fuel oils. 

Section 55 (b) (Note)—Change the drawing in Fig. 4 so that 
the attachment of the leg pieces will show no projections beyond 
the outline of the body diameter of 1} in. 

Section 56.—Change the third sentence in the Note to read as 
follows by the addition of the italicized words and the omission of 
those in brackets: 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 757 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 570. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 1130, 1090 (1930); also 1932 Book of 
A.S.T.M. Tentative Standards, pp. 592, 596. 
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{However, if] Samples [are] placed in glass bottles [they] shall be kept in 
the dark [until portions are removed for testing for] if subsequent testing is to 
include color and sludge forming characteristics or neutralization values [as 
light produces changes in these properties]. 


Section 59.—In the Note following Paragraph (a) add the follow- 
ing sentence after the fourth sentence of the Note: 
Bottles or containers shall be so handled that the operator’s fingers never 


touch the lip, and a portion of the sample shall be poured over the lip and thrown 
away before pouring the sample into the testing apparatus. 


Change the last sentence of Paragraph (e) to read as follows by 
the addition of the italicized words: 
To sample a shipment of cans of less capacity than 5 gal., one or more cans 


shall be selected at random from the shipment in accordance with Section 37, 
using the entire contents of the can or cans as the sample. 


Section 60.—Add the following note at the end of this section: 


Note.—Instead of empty sample containers the operator may carry along 
containers filled with clean tested oil which may be poured into the top of 
the apparatus to compensate for the quantity removed. 


Section 63 (e).—Change to read as follows by the addition of 
the italicized words and the omission of those in brackets: 

(e) If no visible differences appear in the borings they may be combined, 
preserved, examined and tested as a single sample but this shall be done only 


by the laboratory tester after the three sets of borings have been delivered [to 
the laboratory and by the laboratory tester]. 


IV. Advancement of Tentative Revisions of Standard Methods to 
Standard: 


The committee recommends the submission of the following 
tentative revisions of standard methods to letter ballot of the Society 
for adoption as standard and incorporation in the respective standard 
methods: 

Revision of Standard Method of Test for Cloud and Pour Points 
(D 97-30), as proposed in the report of the committee for 1932.! 

Revision of Standard Method of Test for Flash and Fire Points 
by Means of Open Cup (D 92-24), as proposed in the report of the 
committee for 1932.? 

Revision of Standard Methods of Test for Viscosity of Petroleum 
Products and Lubricants (D 88 — 30), as proposed in the reports of 
the committee for 1931' and 1932.4 


! Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p.394 (1932), 
[bid., p. 395. 


* Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 463 (1931), 
* Proceedings, Am. Soe. Testing Mats., Vol. 32, Part I, p. 396 (1932). rer Te “Faw 
* + al 
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V. Tentative Standards Continued as Tentative: 


Four methods of test under the jurisdiction of the committee 
have been tentative for a period of three years or longer without 
revision as follows: 


Tentative Method of Test for Color of Refined Petroleum 
Oil by Means of Saybolt Chromometer (D 156 - 23 T); 

Tentative Method of Test for Neutralization Number of 
Petroleum Products and Lubricants (D 188 — 27 T); 

Tentative Method of Test for Expressible Oil and Moisture 
in Paraffin Waxes (D 308 —- 29 T); and 

Tentative Method of Test for Sulfur in Motor Fuels, 
Naphthas and Illuminating Oils (Lamp Method) (D 90-30 T). 


The third of these methods is a highly empirical one and has 
not had a sufficiently long period of trial to justify its advancement 
because of its relatively infrequent use. Further study of the other 
methods is being made which may lead to their modification. It is 
accordingly recommended that these methods be continued as 
tentative. 

The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee with the following results: 


Items Affirm- | Neg- Not 
ative ative | Voting 


I. Revision or Stanparps 
be for —~ wah in Petroleum Oils Heavier than Illuminating Oil (D 129 - 27), immediate 


Il, Revision or Tentative STanpaRD 
Test for Penetration of Greases and Petrolatum (D 217 - 27 T) 


Ill. Sranparps To STanpaRD 
Test of 


IV. Apvancement or Tentative or Sranparps To SranpaRpD 
Test for Cloud and Pow Pinte (D 97 - 
Test for Flash and Fire Points Cup (D 92- 
Test for Viscosity of Petroleum Products and Lubricants (D 88 


This report has been submitted to letter ballot of the committee, 
which consists of 81 members; 53 members returned their ballots, all 
of whom have voted affirmatively. 


Respectfully peares on behalf of the committee, 


T. A. Boyp, 
R. P. ANDERSON, Chairman. 
Secretary. 
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Eprrormat Nore 


The revision proposed for immediate adoption in the Standard Method of 
Test for Sulfur in Petroleum Oils Heavier than Illuminating Oil was unanimously 
approved at the annual meeting and was subsequently adopted by letter ballot 
of the Society on September 1, 1933. The method in its revised form appears 
in the 1933 Book of A.S.T.M. Standards, Part II, page 872. Revisions in the 
Standard Methods of Test for Viscosity of Petroleum Products and Lubricants, 
proposed on the floor of the annual meeting for immediate adoption, see Sum- 
mary of Proceedings, page 19, were unanimously approved at the annual 
meeting and subsequently adopted by letter ballot of the Society on September 1, 
1933 The methods in their revised form appear in the 1933 Book of A.S.T.M. 
Standards, Part II, page 880. Revisions in the Standard Method of Test for 
Cloud and Pour Points, proposed on the floor of the annual meeting, see 
Summary of Proceedings, page 20, were accepted for publication as tentative and 
appear on page 1041, 

The proposed revision of the Tentative Method of Test for Penetration 
of Greases and Petrolatum was accepted. The method as revised appears 
on page 756. 

The Tentative Methods of Test for Dilution of Crankcase Oils, Test for 
Distillation of Crude Petroleum, Test for Precipitation Number of Lubricating 
Oils, Test for Gravity of Petroleum and Petroleum Products by Means of the 
Hydrometer, and Methods of Sampling Petroleum and Petroleum Products, 
the latter two as revised, were approved at the annual meeting and subsequently 
adopted as standard by letter ballot of the Society on September 1, 1933. 
The methods appear in the 1933 Book of A.S.T.M. Standards, Part II, pages 
768, 771, 842, 819 and 846, respectively. 

The tentative revisions of the Standard Methods of Test for Cloud and 
Pour Points, Test for Flash and Fire Points by Means of Open Cup and Test 
for Viscosity of Petroleum Products and Lubricants were unanimously approved 
at the annual meeting and subsequently adopted by letter ballot of the Society 
on September 1, 1933. The methods in their revised form appear in the 
1933 Book of A. S. T. M. Standards, Part pages 761, and 
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REPORT OF SUBCOMMITTEE IV ON GREASE 


The penetration of some commercial greases, when determined 
by the Tentative Method of Test for Penetration of Greases and 
Petrolatum (D 217 —- 27 T)! may be as low as 12 or 15 and a possible 
improvement in the accuracy of the test for these greases has been 
studied. It has been found entirely feasible to weight the shaft of 
the penetrometer to obtain higher readings. The weights are con- 
veniently made by casting lead collars to fit in the top of the standard 
cone, thus providing a convenient arrangement which keeps the 
center of gravity over the point of the needle. Added weights of 
200 and 300 g. have been used and representative data obtained were 
as follows: 


Added weight, g 0 200 300 

Total weight of plunger, g 150 350 450 
PENETRATION 

Sample A, average of 6 tests 23.7 44.7 54.8 

Sample A, average deviation, per cent 3.3 

Sample B, average of 6 tests : 3 44.7 

2.5 


Sample B, average deviation, per cent 


These data indicate that there is little advantage, from the 
standpoint of accuracy, in using a heavier shaft. Indications were 
obtained with greases of this type that lack of homogeneity, due to 
the fact that the tests are made on the unworked sample, may be a 
very important factor. Another observation was that irregularities 
may arise from dulling of the point of the cone, a result which is not 

_ experienced appreciably with softer greases. These results are 
_ reported merely for information. It is not recommended that any 
_ change for hard greases be made in the Tentative Method D 217 — 27 T. 

To eliminate the discrepancy in results due to varying the size 

* the container, the subcommittee proposes the deletion of the last 
sentence in Section 14 of the Tentative Method D 217, as recom- 
mended previously in the main report. 

A paper describing ‘‘A Procedure for Measuring Bleeding of 
Cup Greases,” developed by Winslow H. Herschel is appended 
hereto. 


Respectfully submitted on behalf of the subcommittee, 


G. H. HARNDEN, 
Chairman. 
1 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. ™ (1927); } ae 1932 Book a A.S.T.M. 
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APPENDIX 


ha mi 
sorts ate ba 
A PROCEDURE FOR MEASURING BLEEDING OF CUP gree ren 
By Winstow H. Herscuet? 
Separation of oil from greases, called “bleeding,” frequently occurs both * 


It is known that the extent of separation varies with 
different greases and that it depends upon the conditions in storage and service. 


of Commerce. 
* Associate Physicist, U. S. Bureau of Standards, Washington, D. C. 


No satisfactory method appears to have been developed for the measurement 
of this property of greases. Tests in which bleeding is accelerated by spreading 
the grease in thin layers exposed to the air are objectionable since loss of 
moisture occurs. 


1 Publication approved by the Director of the Bureau of Standards of the U. S. Department 
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In the course of an investigation being conducted at the U. S. Bureau of 
Standards on the significant properties of greases, a general type of method 
has been developed for the measurement of bleeding which appears to have 
considerable significance. The method is sufficiently flexible to- permit an 
investigation of the effect on bleeding of variations in pressure, temperature 
and duration of test. A general description of the apparatus and method is 
given here in the hope that it may stimulate further research on the problem. 

T 
grease No.! 


Bleeding, per cent 


40 60 80 100 


Time, minutes 
7; —Variation of Bleeding of Greases, with Time, Under Constant Pressure 


Weight of grease, 2g. Weight of plunger, 5 Ib. 
DESCRIPTION OF TyPE OF APPARATUS AND GENERAL METHOD oFf UsE 
The procedure consists in placing a known amount of grease between two 
disks of filter paper, clamping the “‘sandwich” around the edge and then 
applying pressure to it by the dead weight of a plunger. It is necessary to keep 
the edges of the filter papers free from grease, which should be spread evenly 
over an area equal to that of the lower end of the plunger. Wetting the filter 
papers before use with a light petroleum oil (with removal of excess oil) helps 
to minimize capillarity effects in removing oil from the grease. The placing 
of 2 disk of blotting paper on each side of the sandwich tends to prevent re- 
absorption of oil by the sandwich after the pressure is removed. Ordinarily, 
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no grease leaks out of the sandwich and all the oil is absorbed by the blotting 
paper so that the tester is dry and clean at the end of a test. The difference 
in weight of the sandwich before and after application of pressure gives directly 
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Weight of Plunger, lb. 
Fis. 3. —Veenen of Bleeding of Greases with Increased Pressure at 
Atmospheric Temperature. 
Pie Weight of grease, 2g. Time, 5 minutes. 


the amount of bleeding. If the filter papers are wet baleen use, oe decrease 
in weight of the sandwich should approximately — the increase in weight 
of the two disks of blotting paper. : 
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Bleeding, per cent 


Cold 


Ternperature, deg. Cent. 


: “a _ Fic. 4.—Effect of Variations in Temperature on Bleeding of Greases. 


ci Weight of grease, 2 g. Weight of plunger, 5 Ib. Time, 5 minutes. 
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A detailed drawing of the general type of apparatus is shown in Fig. 1. 
In making a determination, part 1 is turned upside down and a blotter, the 
sandwich and the second blotter are inserted in succession. Part 2 is placed 
in position, with the recessed side down, the latch is slipped into place and the 
thumb screw is tightened. Finally the apparatus is placed, right side up, on 
the wooden stand and the plunger (part 3) is inserted. After the desired 
length of time, measured with a stop watch, the apparatus is quickly 
disassembled, and the sandwich and wet blotters are weighed. 

With the type of sandwich used, it was found that there was some bleeding 
after the sandwich was clamped in the tester but before insertion of the plunger, 
and the apparatus of Fig. 1 was therefore designed so that it could be assembled 
very rapidly (6 seconds). In order to reduce the bleeding before application 
of pressure, the sandwich might be made of one cupped and one flat filter paper, 
the cupped paper being shaped to the form of a shallow cylinder. 

No difference was observed between the bleeding of worked and unworked 
greases, but use of a worked grease avoids errors in sampling. Tests were 
made on ten greases of various consistencies, at room temperature without 
temperature control, and it was found that for no grease was the range, in five 
tests, between maximum and minimum values of the percentage of bleeding, 
in excess of 1.5. 


Type OF INFORMATION OBTAINABLE 


Illustrations of the type of information obtainable are shown in Figs. 2, 3 
and 4. It is seen (Fig. 2) that with a given pressure the bleeding increases 
with time until a constant value is reached. With a given time interval, the 
bleeding increases with increase in pressure (Fig. 3). The extent of bleeding 
before insertion of the plunger may also be seen. 

The effect of temperature on extent of bleeding at the higher temperatures 
may be complicated by changes in the structure of the grease and by changes 
in the moisture content, although it is believed that in the proposed method 
the grease is better protected from loss of moisture than in any previously 
described test. It should be noted that at such temperatures the loss in weight 
of the sandwich may not be due mainly to separation of oil since, with some 
greases, there is no apparent separation even when the grease has completely 
liquefied. 

In tests marked ‘“‘hot” (Fig. 4), the sandwich was placed in a watch glass 
and heated, with the tester, in the oven for 15 minutes. The sandwich was then 
placed in the tester, under pressure, in the oven for 5 minutes longer. With 
tests marked “cold,” the sandwich was left in the watch glass in the oven for 
20 minutes, and was cooled to room temperature before the pressure was applied. 
A comparison of any point on a cold-test curve with the point at room tem- 
perature for the grease in question, indicates the permanent effect upon bleeding 
of heating the grease under the conditions described. The values plotted in 
Fig. 4 were calculated from the loss in weight of the sandwich. The difference 
between these values and corresponding values (not shown) calculated from 
the increase in weight of the blotters is a measure of the oil which escapes from 
the sandwich into the watch glass before pressure is applied. The two greases 
of Fig. 4 were of approximately the same consistency. As a general rule, the 
softer a grease the higher the bleeding at room temperature. 
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REPORT OF COMMITTEE D-4 


ON 3 
Whine pelt 1s 
ROAD AND PAVING MATERIALS 


Since the 1932 annual meeting Committee D-4 on Road and 
Paving Materials has presented to the Society, through Committee 
E-10 on Standards, revisions of the Tentative Methods of Test for 
Ductility of Bituminous Materials (D 113-26 T) and Test for 
Residue of Specified Penetration (D 243-28 T). The revised 
methods were accepted for publication as tentative! by Committee 
E-10 at a meeting held on August 11, 1932, and appear in their latest 
form in the 1932 Proceedings.? 


t RECOMMENDATIONS AFFECTING STANDARDS 


Proposed Tentative Specifications for Concrete for Pavements.—The 
committee recommends for publication as tentative the proposed 
Specifications for Concrete for Pavements appended hereto. These 
specifications represent the result of some two years of work on the 
part of Subcommittee C-5 on Portland-Cement Concrete for Pave- 
ments and Bases (R. W. Crum, chaizman), which has had the benefit 
of detailed criticism and advice from all interested members of the 
main committee. The work on this subject was undertaken because 
it was felt that the existence of specifications for concrete for pave- 
ments would have great influence in extending the knowledge and 
use of the best practice available. 

Standard Method of Test for Abrasion of Rock (D 2- 26).4—In 
order to bring this method into harmony with the Tentative Method 
of Test for Abrasion of Gravel (D 289 — 28 T) and to have it conform 
to what has become customary practice in the use of standard sieves, 
the committee recommends that this method be revised as follows: 


1In submitting these revised methods to Committee E-10 on Standards, the committee reported 
the following results of the letter ballot vote of a total of 63 ballots returned from a committee member- 
ship of 88: Tentative Method of Test for Ductility of Bituminous Materials (D 113 — 26 T), 55 affirm- 
ative and | negative; Tentative Method of Test for Residue Penetration (D 243-28 T), 52 
affirmative and ! negative. 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 781 and 784, respectively, 

* See p. 764.—Eb. 

#1930 Book of A.S.T.M. Standards, Part II, p. 609. 
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Road AND PavING MATERIALS 


Section 3.—Change the fourth sentence from its rodebt, form: 
namely, 

Only the percentage of material worn off which will pass through a 0.16-cm. 
(js-in.) mesh sieve shall be considered in determining the amount of wear. 
to read as follows: 

Only the percentage of material worn off which will pass through a No. 12 
sieve conforming to the requirements of the Standard Specifications for Sieves 
for Testing Purposes (A.S.T.M. Designation: E 11) of the American Society 
for Testing Materials shall be considered in determining the amount of wear. 

For the reasons mentioned above and because it is felt that the 
proposed revision will not appreciably modify the results of tests, 
it is recommended that the proposed revision be incorporated in 
the present standard without publication as a tentative revision. 
The committee accordingly asks for the necessary nine tenths vote 
at the annual meeting in order that this revision may be submitted 
to letter ballot of the Society for immediate adoption. 

Standard Method of Test for Loss on Heating of Oil and Asphaltic 
Compounds (D 6 — 30).—In order more clearly to define the tempera- 
ture requirements for this method, the committee recommends that 
it be revised as follows: 

Section 6.—Change the fourth sentence to read as follows by the 
addition of the italicized words and figures: 

The temperature shall be maintained at 163 C. plus or minus 1 C. (325 F. 
plus or minus 1.8 F.) for 5 hours after the sample has been introduced and the 
oven has again reached that temperature. 

Section 7.—Change the first sentence to read as follows by the 
addition of the italicized words: 

During the 5-hour period the temperature shall not vary more than p/us 
or minus 1 C. (plus or minus 1.8 F.). 

As the proposed revision is merely a more definite statement of 
existing requirements of the method, it is recommended that it be 
incorporated in the present standard without publication as a ten- 
tative revision. ‘The committee accordingly asks for the necessary 
nine tenths vote at the annual meeting in order that this revision 
may be submitted to letter ballot of the Society for immediate 
adoption. 

Standard Definitions of Terms Relating to Materials for Roads and 
Pavements (D 8 — 18)2—The following revised definition of the term 
coal tar appearing in the Standard Definitions D 8 was approved 
by the committee at the annual meeting and recommended for imme- 
diate adoption: 

1930 Book of A.S.T.M. Standards, Part 
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Coal Tar.—Tar produced by the destructive distillation of bituminou 
coal. 

The above definition was proposed by Committee E-8 on Nomen- 
clature and Definitions in view of a conflict between the standard 
definition for coal tar adopted by Committee D-7 on Timber and 
and that adopted by Committee D-4. The proposed definition has 
also been accepted by Committee D-7. 


Tentative Specifications for Calcium Chloride for Dust Prevention 
(D 98 — 30 T)!.—In order to broaden its scope and to make it conform 
more closely to available commercial products, the committee recom- 
mends that these specifications be revised as follows and continued as 
tentative: 

Title—Change the title by omission of the words “for Dust 
Prevention.” 

Section 1.—Change to read as follows by the addition of the 
italicized words and the omission of those in brackets: 

1. These specifications cover calcium chloride to be [applied to the surface 
of highways as a dust preventive] used for road purposes, acceleration of con- 
crete and curing of concrete. 

Section 2.—Change the first sentence to read as follows by the 
omission of the words in brackets: 

The calcium chloride shall be in the form of [loose dry lumps or] flakes 
and when tested by means of laboratory screens and sieves shall conform to 
the following requirements: 

Section 3.—Change the requirement for percentage of calcium 
chloride to read as follows by the addition of the italicized figures and 
the omission of those in brackets: 


CaCl, (anhydrous) not less than [73] 77 per cent 


Tentative Methods of Testing Bituminous Emulsions (D 244 - 
28 T).*—In order to meet criticisms received and to clarify the meaning 
of certain requirements the committee recommends that these 
methods be revised as follows and continued as tentative: 
- Section. 4.—Change the third sentence of the first paragraph 
from its present form: namely, 
¢ A thermometer 0 to 400 C. shall be provided conforming to the require- 
ments for the thermometer specified in Section 6 of the Standard Method of 


Test for Distillation of Bituminous Materials Suitable for Road Treatment 
(A.S.T.M. Designation: D 20) of the American Society for Testing Materials. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1145 (1930); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 646. 
: 2 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 952 (1928); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 691. 
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to read as follows: 


A thermometer 0 to 300 C. (30 to 580 F.) shall be provided conforming 
to the requirements for the thermometer specified in Section 6 (a) of the 
Standard Method of Test for Distillation of Gasoline, Naphtha, Kerosine and 
Similar Petroleum Products (A.S.T.M. Designation: D 86) of the American 
Society for Testing Materials. 


Add a note to the fifth paragraph of Section 4 as follows: 


The distillation should be completed in not less than 1 hour and in not 
more than 1} hours (see Note). 


Note.—While the period of time for distillation should be con- 
veniently short, the maximum suggested is not mandatory, so if a longer 
period of time is required for the distillation of any emulsion this shall 
not be considered as cause for the rejection of the material or as a departure 
from the intent of the method. 


The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee with the following results: 


Items Affirm- | Nega- 
ative tive 


I. Proposspy Tentative Stanparp 
Specifications for Conerete for Pavements . 1 


II. Revision or Sranparps 
Test for Abrasion of Rock (D 2 - 26), immediate adoption 0 
Test for Loss on Heating of Oil co Compounds (D 6 - 30), pact poteadion 1 
Definitons of T: Relating to f and Pavements (D 8-18), immediate ‘ 


. Reviston or Tentative Stanparps 
Specifications for Calcium Chloride for Dust Prevention (D 98 - 30 T) : 0 
Methods of Testing Bituminous Emulsions (D 244 - 28 0 


This report has been submitted to letter ballot of the committee, 
which consists of 87 members; 61 members returned their ballots, of 
whom 55 have voted affirmatively and none negatively. 

fully submitted on behalf of the committee, 


Epiroriat Nore 
The proposed Tentative Specifications for Concrete for Pavements were 
accepted for publication as tentative and appear on page 764. 
Revisions proposed for immediate adoption in the Standard Methods of 
Test for Abrasion of Rock and for Loss on Heating of Oil and Asphaltic Com- 
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= pounds were approved at the annual meeting by a unanimous vote and were 

_ subsequently adopted by letter ballot of the Society on September 1, 1933. 

_ The methods in their revised form appear in the 1933 Book of A. S.T.M. 
Standards, Part II, pages 944 and 962, respectively. 

A revision of the definition for coal tar, appearing in the Standard Defini- 
tions of Terms Relating to Materials for Roads and Pavements, presented on the 
floor of the annual meeting for immediate adoption, see Summary of Proceedings, 
page 18, was approved at the annual meeting by a unanimous vote and was 
Be atin adopted by letter ballot of the Society on September 1, 1933. 
The definition in its revised form appears in the 1933 Book of AS.T.M. 
Standards, Part II, page 1008. 

The proposed revisions of the Tentative Specifications for Calcium Chloride 
for Dust Prevention and of the Tentative Methods of Testing Bituminous 
Emulsions were accepted. The specifications and methods in their revised 
form appear on pages 762 and 774, respectively. 
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REPORT OF COMMITTEE D5 


Committee D-5 on Coal and Coke did not hold its usual spring 
meeting during the year. A meeting will be held during the annual 
meeting of the Society. The Tentative Definition of the Term Coke 
(D 121-30 T) and the Tentative Method of Sampling Coke for 
Analysis (D 346-32 T) are being continued as tentative in view of 
possible modification. The committee is recommending for advance- 
ment to standard the Tentative Method of Sampling Coal by Ball- 
Mill Method (D 271 - 32 T). 

A new subcommittee, designated as Subcommittee XII on 
Sampling Coal at Coal Cleaning Plants, under the chairmanship of 
T. W. Guy, is being organized to investigate sampling methods for 
use at coal cleaning plants. Sampling at such plants includes sampling 
for analysis and sampling for float-and-sink methods of determining 
extraneous impurities in coal. Mr. Guy has already assembled con- 


siderable data on this problem in connection with his chairmanship of - eet 


the Subcommittee on Methods of Sampling and Testing Bituminous 
Coal, of the Sectional Committee on Specifications for Clean Bitu- 
minous Coal functioning under the American Standards Association. 


Subcommittee I on Methods of Testing (W. A. Selvig, chairman).— 4 se 


Experimental work on the agglutinating value test, conducted during 
the past two years at the Pittsburgh Experiment Station of the U. S. 
Bureau of Mines, has been completed and summarized in a paper 
entitled “Agglutinating Value Test for Coal,’ by W. A. Selvig, B. B. 
Beattie and J. B. Clelland, which will be presented at this annual 
meeting of the Society." 

In cooperation with the Standard Pyrometric Cone Co. a batch 
of 150 lb. of a cone powder was prepared for checking the operation 
of the gas furnace used in determining fusibility of coal ash. This 
cone powder contains a relatively high percentage of iron oxide and so 
is especially well adapted to check the atmosphere of the furnace. 
Samples were submitted to various laboratories equipped with the 
standard gas furnace, and fusion tests were made in the same manner 


1 Proceedings, Am. Soc. Testing Mats., Vol. 33, Part II, p. 741 (1933). Mears we WA Fe 
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as specified for coal ash. Table I shows the results of these fusion 
tests. Good check results were obtained by the cooperating labora- 
tories in the determination of the “softening temperature.” Lab- 
oratories interested is using this cone powder for checking purposes 
can purchase it from the Standard Pyrometric Cone Co., Columbus, 
Ohio. The cone powder should be ground in the laboratory to pass 
through a 74-micron (No. 200) sieve and should be ignited to constant 
weight at a temperature of from 800 to 900C. This ignition is 
necessary to drive off water of hydration and carbonates which, 


TABLE I.—CoopERATIVE Fusion Tests ON PyroMETRIC CONE POWDER. 


Fusibility, deg. Fahr. 
x 


unless removed, cause trouble in observing the softening temperature 
due to swelling of the cone during fusion. 

Subcommittee II on Nomenclature and Definitions. (H. C. Porter, 
chairman).—Thisjsubcommittee is cooperating with Committee E-8 
on Nomenclature and Definitions in the formulation of definitions 


9 


of the terms “‘net calorific value,” “gross calorific value” and “coke.” 

Subcommittee VIT on Pulverizing Characteristics of Coal (John Van 
Brunt, chairman).—-A paper by R. A. Sherman, C. E. Irion and 
E. J. Rogers on “A Study of Adsorption as a Method for the Deter- 
mination of the Surface of Pulverized Coal” which covers work done 
at the Battelle Memorial Institute on the use of adsorption of dyes 
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for determining increased surface produced by grinding coal, is to be 
presented at this annual meeting of the Society.'. Considerable work 
has been done on various laboratory grindability methods under the 
direction of R. E. Gilmore of the Fuel Research Laboratories of the 
Mines Department of Canada at Ottawa. ‘The results of this work 
and a new method of test will be published shortly as a mime- 
ographed memorandum report of the Canadian Department of Mines. 
Subcommittee XI on Coal Friability (R. E. Gilmore, chairman) .— 
Progress his been made during the past year in various laboratories 
on methods of testing the resistance of coal to handling. Two 
methods are being used, namely, a drop test, similar to the well known 
shatter test for coke; and various forms of tumbler tests using either 
laboratory jars, such as used in preparing coal samples, or large drums 
such as are used for testing coke and paving brick for abrasion. 


RECOMMENDATIONS AFFECTING STANDARDS ae 


As no constructive criticism of the Tentative Method of Sampling 
Coal by Ball-Mill Method (D 271-32 T)? has been received the 
committee recommends that the method be referred to letter ballot 
of the Society for adoption as standard and included as an alternate 
procedure of laboratory sampling of coal in the Standard Methods 
of Laboratory Sampling and Analysis of Coal and Coke (D 271 — 30). 
This recommendation has been referred to letter ballot of the com- 
mittee, which consists of 39 members; 34 members returned their 
ballots, of whom 32 have voted affirmatively, 0 negatively and 2 
marked their ballots not voting. 

The committee recommends that the Tentative Definition of the 
Term Coke (D 121-30 T) and the Tentative Method of Sampling 
Coke for Analysis (D 346-32 T) be continued as tentative in view 
of possible modifications now under consideration. 


This report has been submitted to letter ballot of the committee, 
which consists of 39 members; 34 members returned their ballots, 
all of whom have voted affirmatively. 


Respectfully submitted on behalf of the committee, et 


A. C. FIeELDNER, fee 


W. A. SELVIG, Vice-Chairman. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 33, Part IT, p. 729 (1933). 
* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 794 (1932); also 1932 Book of A.S.T.M 
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The tentative revision of the Standard Methods of Laboratory Sampling 
and Analysis of Coal and Coke comprising an alternate procedure of laboratory 
sampling of coal was approved at the annual meeting and subsequently adopted 
as standard by letter ballot of the Society on September 1, 1933. The methods 
in their revised form appear in the 1933 Book of A.S.T.M. Standards, Part II, 
page 269. 

Recommendations to Committee E-10 on Standards.—A revision of the 
Tentative Method of Sampling Coke for Analysis was approved by the com- 
mittee subsequent to the annual meeting and was accepted on August 16, 1933, 
by Committee E-1f. on Standards. The method in its revised form appears 
on page 715. 

A proposed revision of the Standard Method of Test for Size of Anthracite 
was also presented to Committee E-10 and accepted for publication as tentative 
on September 2, 1933. The tentative revision appears on page 1049. 


hite as TOR ising? ad! 


| | 


- 
= 
ie 
ic 
| 
( 


REPORT OF SECTIONAL COMMITTEE 
ON 


CLASSIFICATION OF COALS 


The Sectional Committee on Classification of Coals, functioning 
under the procedure of the American Standards Association, con- 
tinued active work on the collection and correlation of data on the 
properties of North American coals. At the annual meeting, held 
in New York City on February 22, 1933, Mr. S. P. Burke of the 
University of West Virginia, Mr. T. A. Hendricks of the U. S. 
Geological Survey, and Mr. W. A. Selvig of the U. S. Bureau of Mines 
were elected members of the Technical Committee on Scientific 
Classification of Coal; also, Mr. Selvig was elected executive secretary 
of the Scientific Committee. The chairman of the sectional committee 
was authorized to appoint a Technical Committee on Nomenclature 
and the following were appointed and approved by the Executive 
Committee: 

E. A. Holbrook, chairman A. Hendricks 

G.H. Ashley MM. Leighton 

H. N. Eavenson J. Rose 
W.H. Fulweiler Stansfield 
T. W. Harris, Jr. FR. Wadleigh 

The technical committees held two group meetings, one in 

Atlantic City on October 10, 1932, and the other in New York City 


on February 21 and 22, 1933. The work accomplished by these 


committees is described below. = 2 
ACTIVITIES OF TECHNICAL COMMITTEES 


Technical Committee on Use Classification (W. H. Fulweiler, 
chairman).—The committee’s investigation of the grades and classes 
of coal used in steam generating plants, and on factors affecting the 
use of coal with different types of stokers and furnaces was com- 
pleted and presented by Mr. T. W. Harris, Jr., at the Coal Division 
meeting of the A.I.M.E. in February, 1933.'. A supplementary 
report on the use of pulverized lignite for steam generation was pre- 
sented by Mr. A. W. Gauger at the February meeting of the committee 


1T. W. Harris, Jr., “‘Use Classification of Coal for Stationary Steam Generation,” Transactions, 
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and progress reports of the work being done at the Fuel Research 
Laboratories of the Mines Department of Canada on methods for 
determining the friability and the grindability of coals will be pub- 
lished by the department as mimeographed memorandum reports 
before July 1, 1933. 

Technical Committee on Scientific Classification (H. J. Rose, 
chairman).—This committee has continued active work through its 
various subcommittees. 

Subcommittee I on Nature, Location and Mode of Occurrence 
has continued to receive the hearty cooperation of various organi- 
zations in determining the composition and properties of coals on 
which information is lacking. The U. S. Bureau of Mines in co- 
operation with the Anthracite Institute completed a survey of 
Pennsylvania anthracites. The Canadian associates of the committee 
are extending their work on Canadian coals and the Illinois Geological 
Survey is making a comprehensive re-examination of Illinois coals 
with special reference to their classification. 

Subcommittee II on Methods of Analysis, Origin and Com- 
position of Coal completed its original assignments and presented 
‘two reports, Nos. 5 and 6, to the Scientific Committee. Report 
No. 5, “Recommendations on Testing Coal for Classification,” 
relates to the methods of testing to be used in classification and 
discusses probable errors, tolerances and significance of the various 
tests. Report No. 6, “Recommendations on Type Classification of 
Coal,” outlines a scheme for classifying coal according to the nature 
of the plant components and the conditions attending their deposition 
and alteration during the peat-formation stage. 

The Bureau of Mines continued to study the constitution and 
carbonizing properties of typical American coals and published 
reports on seven additional coals."*****7 In cooperation with 


1A. C. Fieldner, J. D. Davis, R. Thiessen, E. B. Kester, W. A. Selvig, D. A. Reynolds, F. W. 
Jung and G. C. Sprunk, ‘Carbonizing Properties and Constitution of Washed and Unwashed Coal 
from Mary Lee Bed, Flat Top, Jefferson County, Ala.,’’ U. S. Bureau of Mines Technical Paper No. 
519 (1932). 

2A. C, Fieldner, ef al, **Carbonizing Properties and Constitution of Pittsburgh Bed Coal from 
Edenborn Mine, Fayette County, Pa.,"" U. S. Bureau of Mines Technical Paper No. 525 (1932). 

*A. C. Fieldner, ef al, ‘‘Carbonizing Properties and Constitution of Number 6 Bed Coal from 
West Frankfort, Franklin County, Ill.,"" U. S. Bureau of Mines Technical Paper No. 524 (1932). 

*A. C. Fieldner, ef al, ‘‘Comparison of Carbonizing Properties of Pittsburgh Bed Coal from the 
Allison Mine, Fayette County, Pa., and of a Coking Coal from the Michel Mine, British Columbia, 
as Determined with the Bureau of Mines Test Retort and Canadian Department of Mines 2-ton 
Experimental Oven,” U.S. Bureau of Mines Technical Paper No. 543 (1932). 

5 A. C, Fieldner, ef al, “‘Carbonizing Properties and Constitution of Black Creek Bed Coal from 


Empire Mine, Walker County, Ala.,” U.S. Bureau of Mines Technical Paper No. 531 (1932). 


* A. C, Fieldner, ef al, “‘Carbonizing Properties and Constitution of Chilton Bed Coal from the 
Boone No. 2 Mine, Logan County, Ky.,”" U. S. Bureau of Mines Technical Paper No. 542 (1932). 

7 A. C. Pieldner, ef al, “‘Carbonizing Properties of Davis Bed Coal from Garrett County Md., anc 
of Mixtures with Pittsburgh Bed Coal,” U. S. Bureau of Mines Technical Pape No. 511 (1932). 
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C ommittee. D-s of the American Society for Testing the 
Pittsburgh Station of the Bureau of Mines has made a comprehensive 
investigation of methods for determining the agglutinating index of 
coal. The results of this investigation will be presented at the June 
meeting of the Society. It appears that both the agglutinating and 
the slacking properties of coals must be recognized in classifying 
coal. Hence, the standardization of these tests is important. 

Subcommittee IV on Tentative Classification of Coals submitted 
a report recommending a tentative scheme for the classification of 
North American coals according to rank and type. This report was 
accepted by the scientific committee as a basis for further develop- 
ment by a new subcommittee to be known as Subcommittee V on 
Boundary Lines for Coal Classification. This new subcommittee is 
to make a special study of disputed boundary lines between classes 
of coal and to recommend definite criteria for each class. At the 
same time the new Technical Committee on Nomenclature is charged 
with the difficult task of assigning names to these classes. It is hoped 
to have the reports of these committees available at the fall meeting 
in order that a tentative scheme for classification may be presented 
to the sectional committee at the next annual meeting in February, 
1934. 


Respectfully submitted on behalf of the sectional committee, —__ 
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Committee D-7 on Timber, through its various subcommittees, 
reports the following activities: 

Subcommittee I on Specifications for Timber (C. E. Paul, chair- 
man).—Subcommittee I has completed its work in connection with 
size revision of the Standard Specifications for Structural Wood Joist 
and Planks, Beams and Stringers. and Posts and Timbers (D 245 
— 30). This work has been done in connection with Committee VII 
of the American Railway Engineering Association. At a joint 
meeting of these committees of the A.R.E.A. and A.S.T.M. held in 
Chicago on October 7, 1932, the proposed revisions appearing in the 
Appendix were approved. The committee recommends these re- 
visions which clarify various clauses of the existing standard specifi- 
cations for immediate adoption. 

This subcommittee has done additional work in connection with 
the Tentative Specifications for Timber Piles (D 25-30T). Recog- 
nizing the limited scope of the present tentative specifications, the 
subcommittee has attempted to broaden the field of application for 
piling to include piles used for lighter load bridges and buildings. 
A thorough survey of the specifications used at the present time by 
the various bodies has indicated that there is a total lack of agree- 
ment and that it will be necessary to pursue the subject for another 
year. The subcommittee is endeavoring to formulate three classes 
of piling as follows: piling for heavy work such as railways, docks 
and wharves, etc.; piling for medium work, such as heavy highway 
traffic and buildings; and piling for light work of various kinds. In 
Te of the importance of this subject, it is recommended that the 


Tentative Specifications for Timber Piles (D 25 — 30 T) be continued 
_as tentative for another year. 


Subcommitiee VI on Timber Preservatives (S. R. Church, chair- 
-man).—During the year, this subcommittee has made a careful 
- comparative study of the standard and tentative standard methods 
_ for sampling and analysis of creosote oil now published by the Ameri- 

can Wood-Preservers’ Association, the American Railway Engineering 
Association and the American Society for Testing Materials. Con- 
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sideration has also been given to a deficiency in the Society’s methods 
of sampling creosote oil and to certain changes in methods of testing, 
notably insoluble matter in creosote and specific gravity of creosote 
fractions recently adopted by the American Wood-Preservers’ Asso- 
ciation. This work has resulted in the recommendations mentioned 
later in this report, and described in detail in the report of the sub- 
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Dimensions of sample: 3 by 6} by 14 in. at start; 2} —_ the moisture content based on oven-dry weight. 
by 6§ by 14 in. at end. Dimensions of sample: 2 by 84 by 14 in. 
at start; 1} by 8yy by 14 in. at end. 


committee appended hereto, to revise the standard methods of 
testing creosote oil. The volume and specific gravity correction 
tables for creosote and the definitions of terms relating to timber 
preservatives, now tentative, are being recommended for advance- 
ment to standard. 
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Subcommittee XI on Moisture Content of Timber (M. E. Dunlap, 6 
chairman).—Subcommittee XI has continued its investigations. A de 
small amount of work was done during 1932 at the Forest Products dt 
Laboratory to study the application of electrical measurements to de 
heavy timber. The calibration work previously done was on material Ww 
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Values of electrical resistance are in megohms. 

ae 1 in. in thickness or on heavier material in which it was known that 
the moisture was evenly distributed. Some measurements were 

made on 2- and 3-in. black gum which were drying at a relative 

humidity of 30 per cent and were approaching a moisture content of 
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6 per cent. Points were driven into the sample blocks to different 
depths and measurements were made at these points periodically 
during the drying process. Figures 1 and 2 show the results of these 
determinations. Figure 3 shows the variation in electrical resistance 
with moisture content. For the purpose of comparison, the curve 
for Douglas fir appears also on Fig. 3. 

The main points of interest brought out were that it is possible 
to obtain an approximate idea of the moisture content at any particu- 
lar depth by setting a pair of electrodes to that depth, and that the 
average moisture content of a heavy timber can be learned approxi- 
mately by setting two electrodes to a depth equal to about one 
fourth of the thickness of the lumber. This measurement becomes 
less accurate above an average moisture content of 18 per cent. 

The critical electrical measurement is made at the electrode in 
the driest wood and at the wettest point of this electrode. For 
instance, where a drying gradient exists and two electrodes are driven 
into a timber to a depth of } in. and 1 in. respectively, the critical 
measurement will be made at the point of the }-in. electrode. The 
distance between electrodes does not seem to be critical, at least not 
up to distances of 10 or 12 in., according to these experiments. br 


RECOMMENDATIONS AFFECTING STANDARDS 

I. Proposed Revisions of Standards.—The committee recommends 
that the revisions in the following specifications and methods of test 
as proposed by Subcommittees I and VI be adopted immediately 
and the standards as revised be continued as standard. The com- 
mittee accordingly asks for the necessary nine-tenths vote at the 
annual meeting in order that these recommended revisions may be 
submitted to letter ballot of the Society for immediate adoption: 

Standard Specifications for Structural Wood Joist and Planks, Beams and 
Stringers, and Posts and Timbers (D 245 - 30),! revised in accordance with 
the Appendix as proposed by Subcommittee I; 

Standard Methods of Sampling and Analysis of Creosote Oil (D 38 — 30),' 
revised as proposed by Subcommittee VI; and 

Standard Method of Test for Distillation of Creosote Oil (D 246 - 30),! 
revised as proposed by Subcommittee VI. 

II. Advancement of Tentative Standards to Standard.—The com- 
mittee recommends for adoption as standard the following tentative 
standards under its jurisdiction: 

Tentative Method of Test for the Determination of the Specific Gravity, 
38/15.5 C., of Creosote Fractions (D 38 —- 30 T),* revised as proposed by Sub- 
committee VI; 

Tentative Definitions of Terms Relating to Timber Preservatives (D 324 - 
30 T),? revised as proposed by Subcommittee VI; and 

11930 Book of A.S.T.M. Standards, Part II, pp. 754, 874, 885. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 1152, 1154 (1930); also 1932 Book 
of A.S.T.M. Tentative Standards, pp. 718, 724. bata 
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Tentative Volume and Specific Gravity Correction Tables for Creosote, 
Creosote Coal-Tar Solution (up to 50 per cent Tar) and Coal Tar (Coke-Oven 
Tars) (D 347 — 32 T),' without revision. 


III. Advancement of Tentative Revision of Standard to Standard.— 
% The committee recommends the advancement to standard of the 
tentative revision of the Standard Method of Test for Distillation 
of Creosote Oil (D 246-30), as proposed by Subcommittee VI in 
its report appended hereto. 


The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee, which consists of 24 members, 
with the following results: 


Items 


I. Prorosgp Revisions or SranpaRps 
Oil (D 38 - 30 immediate adoption... 


Il. Apvancement or Tenrative Sranparps To SranpARD 


(D 324 - 30 T) 


Il. Apvancement or Tentative Revision or Sranparp To Srawpargp 
Method of Test for Distillation of Creosote Oil (D 246 - 30) 


This report has been submitted to letter ballot of the committee, 
which consists of 24 members; 24 members returned their ballots, 
of whom 21 have voted affirmatively and none negatively. 


Respectfully submitted on behalf of the committee, 


iw 


HERMANN VON SCHRENK, 
Secretary. 


Revisions proposed for immediate etiantiea | in the Standard Specifications 
for Structural Wood Joist and Planks, Beams and Stringers, and Posts and 
Timbers, Methods of Sampling and Analysis of Creosote Oil and Test for 
Distillation of Creosote Oil, were approved at the annual meeting by a unani- 
mous vote and were subsequently adopted by letter ballot of the Society on 
September 1, 1933. The standards in their revised form appear in the 1933 
Book of A.S.T.M. Standards, Part II, pages 347, 470, and 477, respectively. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 797 (1932); also 1932 Book of A.S.T.M. 
Tentative S 
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The Tentative Method for the Determination of the Specific Gravity, 
38/15.5 C., of Creosote Fractions, as revised, and the Tentative Volume and 
Specific Gravity Correction Tables for Creosote, Creosote Coal-Tar Solution 
(up to 50 per cent Tar) and Coal Tar (Coke-Oven Tars) were approved at the 
annual meeting and subsequently adopted as standard by letter ballot of the 
Society on September 1, 1933, and appear in the 1933 Book of A.S.T.M. 
Standards, Part II, pages 488 and 491, respectively. 

With the exception of the definition for water-gas tar, the Tentative 
Definitions of Terms Relating to Timber Preservatives, with a modification in 
the definition for coal tar proposed on the floor of the annual meeting, see 
Summary of Proceedings, page 6, were approved at the annual meeting and 
subsequently adopted as standard by letter ballot of the Society on September 
1, 1933, and appear in the 1933 Book of A.S.T.M. Standards, Part II, page 503. 
The definition of the term water-gas tar was continued as a tentative revision 
of the standard definitions and appears on page 1035. 

The tentative revision of the Standard Method of Test for Distillation of 
Creosote Oil was approved at the annual meeting and subsequently adopted as 
standard by letter ballot of the Society on September 1, 1933. The method 
in its revised form appears in the 1933 Book of A.S.T.M. Standards, Part II, 
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~PROPOSED REVISIONS IN STANDARD SPECIFICATIONS 
 FORSTRUCTURAL WOOD JOIST AND PLANKS, BEAMS AND 
_ STRINGERS, AND POSTS AND TIMBERS (D 245-30)! 


Introduction to Structural Rules—Change the Sizes of Joist and 
Plank, Beams and Stringers, and Posts and Timbers from their present 


4 in. and wider ve } 
Standard thickness.................... S1S or S2S: in. off 
4 to 7 in., SIE or S2E: in. off 
ee { 8 in. and wider, S1E or S2E: } in. off 


(Beams, Girders, Stringers, etc.) 


Sizes of Beams and Stringers 


Sizes of Posts and Timbers it 
(Posts, Caps, Sills, Timbers, etc.) oo ee 


to read as follows: 
Sizes of Joist and Plank rey 


(Joist, Rafters, Scaffold Plank, Factory Flooring, etc.) iS 
Standard nominal thicknesses............. 2, 24, 3, and 4 in. ae 
Standard nominal widths................. 4 in. and wider in multiples of 2 in. 
Standard dressed thicknesses, S1S or S2S... 3 in. off¢ 
Standard dressed widths, SIE or S2E.... { +07 in., # in. off* Ree 

8 in. and wider, } in. off tater 


Sizes of Beams and Stringers 
(Beams, Girders, Stringers, etc.) 


Standard nominal thicknesses... ...5 in., 6 in., and thicker in multiples of 2 in. 


Standard nominal widths.......... 8 in. and wider in multiples of 2 in. 
Standard dressed sizes, S1S, SIE, 


2 


' These proposed revisions in the Standard Specifications for Structural Wood Joist and Planks, 
Beams and Stringers, and Posts and Timbers (D 245 -30) are being recommended for immediate 
. The specifications as issued in 1930 appear in the 1930 Book of A.S.T.M. Standards, Part 
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Sizes of Posts and Timbers 


(Posts, Caps, Sills, Timbers, etc.) ' 
Standard nominal sizes.............. 6 by 6 in. and larger in multiples of 2 in. | 
F Standard dressed sizes, S1S, S1E, S2S, 


@ Lumber is dressed by running it through a planer and may be surfaced on one side (S1S), surfaced 
on two sides (S2S), surfaced on one edge (SIE), surfaced on two edges (S2E), or surfaced on a com- 
bination of sides and edges, (SISIE), (S2S1E), (SIS2E), or (S4S). The standard minimum dressed 
dimension is the nominal size less the allowance for surfacing. In addition to providing a smooth 
surface, a further purpose in dressing lumber is to bring each piece to standard uniform dimensions 
throughout its length, and also to bring all pieces to the same dimensions. For these reasons, and 
because of the method of manufacture and planing, the allowance for surfacing is the same regardless 
of whether one or two opposite faces are surfaced. If a 2 by 8-in. joist is SIS or S2S, the minimum 
dressed thickness is 1} in., the width remaining the standard rough dimension; that is, the nominal 
width of 8 in., subject to the occasional slight variation in sawing permitted (Section 1B); if SIE 
or S2E, the minimum dressed width is 7} in., the thickness remaining the standard rough dimension; 
that is, the nominal thickness of 2 in., subject to the occasional slight variation in sawing permitted 
(Section 1B); and if SISI1E, S2S1E, S1S2E, or S4S, the piece is dressed to the minimum size in both 
dimensions. The dressed dimensions apply to the moisture condition existing in the piece at the 
time of dressing, so that any subsequent drying will result in some shrinkage. Whether scantness of 
size is due to shrinkage or to overdressing may usually be determined by soaking the piece in water. 
If dressed originally to standard size, the soaked pieces will return to at least that size. 


Make the following changes in Part B. Specification Require- 
ments for Structural Wood Joist and Planks, Beams and Stringers, 
and Posts and Timbers: 

Section 1A.—Change to read as follows by the addition of the 
italicized words and figures and the omission of those in brackets: 

1A. Structural joist and plank [shall be] when [surfaced] S1S or S2S shall 
not be thinner than the nominal [dimension] thickness less } in., and when 
[surfaced] S1E or S2E not narrower than the nominal width less 3 in. [for 
sizes 2] in pieces 4 to 7 in. in width, inclusive, and less } in. [for sizes] in pieces 
8 in. and wider. 

Make this same change in Section 1A which also appears' under 
Part C in the Typical Specification for Common Structural Joist 
and Plank with Wane Permissibility and No Heartwood or Sapwood 
Requirement, Surfaced S1S, S1E. 

Section 1B.—Change from its present form: namely, a 

1B. Rough structural joist and plank shall not be thinner than the nominal 


dimension less } in. and not narrower than the nominal width less } in. for 
sizes 2 to 7 in., inclusive, and less } in. for sizes 8 in. and wider. 


to read as follows: 


1B. Rough structural joist and plank shall be sawed full to nominal 
dimensions, except that occasional slight variation in sawing is permissible. 
However, at no part of the length shall any piece, because of such variation in 
sawing, be thinner than the nominal thickness less } in. in pieces 2 in. in thick- 
néss, and less 3 in. in pieces 3 and 4 in. in thickness, nor narrower than the 
nominal width less y; in. in pieces 4 to 7 in. in width, inclusive, and less } in. 
in pieces 8 in. and wider. Further, no shipment shall contain more than 20 
per cent of pieces of minimum dimensions. 


! 1930 Book of A.S.T.M. Standards, Part II, p. 777. 
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Section 2A.—Change to read as follows by the addition of the 
italicized words and the omission of the words and figures in brackets: 
2A. Structural beams and stringers [shall be] when [surfaced] SiS, S1E, 


S2S, or S4S shall not be smaller than the nominal [size less } in. for sizes 7 in. 
and ‘less, and] dimensions less } in. [for sizes 8 in. and over]. Rebs e, 


Section 2B.—Change from its present form: namely, 

it y 2B. Rough structural beams and stringers shall not be smaller than the 
a, Pa nominal size less } in. for sizes 7 in. and less, and less # in. for sizes 8 in. and 


2B. Rough structural beams and stringers shall be sawed full to nominal 
dimensions, except that occasional slight variation in sawing is permissible. 
However, at no part of the length shall any piece, because of such variation in 
sawing, be smaller than the nominal dimensions less ; in. in pieces 5 and 6 in. 
in dimensions, and less } in. in pieces 8 in. and larger. Further, no shipment 
shall contain more than 20 per cent of pieces of minimum dimensions. 


Make this same change in Section 2B which also appears! under 
Part C in the Typical Specifications for Dense Select Structural 
Beams and Stringers (Southern Pine) with Square Edges and Heart- 
wood Requirement for Use Untreated, Rough. 


Section 3A.—Change to read as follows by the addition of the 
italicized words and the omission of the words and figures in brackets: 


3A. Structural posts and timbers [shall be] when [surfaced] SiS, SIE, 
$2S, or S4S shall not be smaller than the nominal [size less } in. for sizes 7 in. 
- and less, and] dimensions less } in. [for sizes 8 in. and over]. 


Make this same change in Section 3A which also appears? under 
Part C in the Typical Specification for Select Structural Posts and 
_ Timbers (Douglas Fir) with Wane Permitted and Sapwood Wanted 
_ for Treatment, Surfaced Four Sides. 


Section 3B.—Change from its present form: 


; 3B. Rough structural posts and timbers shall not be smaller than the 
nominal size less } in. for sizes 7 in. and less, and less # in. for sizes 8 in. and 
over. 


to read as follows: 


3B, Rough structural posts and timbers shall be sawed full to nominal 

dimensions, except that occasional slight variation in sawing is permissible. 
&) However, at no part of the length shall any piece, because of such variation in 
sawing, be smaller than the nominal dimensions less ,y in. in pieces 6 in. in 
dimensions and less } in. in pieces 8 in. and larger. Further, no shinment shal! 


_ contain more than 20 per cent of pieces of minimum dimensions. 2 ate nage 
1 1930 Book of A.S.T.M. Standards, Part II, p. 771. aan 


Ibid., p. 774. 
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REPORT OF SUBC OMMITTEE VI ON TIMBER PRESERVATIVES 


Subcommittee VI has been considering for some years the 
question of recon. ending that all of the separate test methods now 
appearing in the Standard Methods of Sampling and Analysis of 
Creosote Oil (D 38 — 30) be issued as separately designated methods. 
The subcommittee is now definitely recommending such action and 
in this report a statement will be made in connection with each 
method as to the necessary changes, including paragraphs on scope, 
required to carry out the new plan. 

This report also includes reference to such minor changes as are 
recommended in line with uniformity and a full description of the 
proposed revisions or additions to existing methods. None of the 
proposed revisions involve the adoption of any new or untried methods 
and since these recommendations are the outcome of several years’ 
cooperative work on the part of the Preservatives Committee of the 
American Wood-Preservers’ Association, the American Railway 
Engineering Association and this subcommittee, as mentioned pre- 
viously in the report of Committee D-7, it is believed that all of the 
revised methods herein referred to should be maintained or advanced 
to standard. The volume and specific gravity correction tables for 
creosote and the definitions of terms relating to timber preservatives 
are being recommended for advancement to standard. 


Advancement of Tentative Standards to Standard: 

Tentative Definitions of Terms Relating to Timber Preservatives 
(D 324-30 T).—These definitions have been tentative for three 
years and no criticism has been received by the committee. In the 
meantime they have been adopted as standard by the American 
Wood-Preservers’ Association. The subcommittee believes that 
creosote definitions are particularly useful as a background for creo- 
sote specifications. With the exception of the definition for water-gas 
tar which will be continued as tentative,? the terms defined in these 
definitions are recommended for adoption as standard with the fol- 
lowing revision in the definition for coal tar: 

Change the definition for coal tar from its present form: namely, 


Tar, Coal.—The nonaqueous portion of the liquid distillate obtained dur- 
ing the carbonization of bituminous coal. 


to read as follows: 
Coal Tar.—Tar produced by the destructive distillation of bituminous coal. 
1 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1154 (1930); also 1932 Book of 


A.S.T.M. Tentative Standards, p. 724. 


2 See p. 1035.—Eb. 


| 
7 
a 
ia 
of 
| 
} if 
+ 
| 
4 
2. a 
, 
} 
if 
| 
oa 
te 
y 
a 
i 
i 
i 
4 
. 


REPORT OF SUBCOMMITTEE VI oF COMMITTEE D-7 


Tentative Method of Test for the Determination of S pecific Gravity 
of Creosote Fractions (D 38-30 T).'\—The subcommittee is revising 
this method by including a paragraph on scope, and by the addition 


38 C. The method in its revised form as appended hereto? is recom- 
mended for advancement to standard for publication under a separate 
serial designation. 


Tentative Volume and Specific Gravity Correction Tables for Creo- 
_- sole, Creosote Coal-Tar Solution (up to 50 per cent Tar) and Coal Tar 
(Coke-Oven Tars) (D 347 82 T)8—In previous reports‘ the develop- 
ment of these correction tables has been fully described. The tables 
have been widely commended as helpful to the wood-preserving 
industry and no criticism has been received. These tables have 
already been adopted as standards by the American Wood-Preservers’ 
a Association and by the American Railway Engineering Association. 
This subcommittee recommends that the tables be advanced to 


Proposed Revisions of Standards: 


a hn Standard Methods of Sampling and Analysis of Creosote Oil 

(D 88-80).5—These standard methods are being modified by the 
inclusion of a routine zone method of sampling creosote in tank cars 
and the endorsement of the standard methods of the A.W.P.A. and 
the A.R.E.A. as a referee method of sampling tank cars in case of 
_ dispute. The subcommittee is also proposing changes, as described 
in detail below, in the tests for water, insoluble matter and specific 
gravity. Methods D 38 as thus revised will comprise the methods 
_ of sampling and a listing of the various methods of testing creosote, 
_ which testing procedures will be published as separate standards. 
These modifications are shown in the revised methods appended 
_ hereto* which are recommended for immediate adoption as standard 
to replace the present Standard Methods D 38 — 30, this recommen- 
dation requiring a nine-tenths vote at the annual meeting. 


1 Proceedings, Am. Soc. Testing Mats., Vol, 30, Part I, p. 1152 (1930); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 718. 

? The method as revised appears in the 1933 Book of A.S.T.M. Standards, Part II, p. 488.—-Ep. 

3 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 797 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 720. 

* Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 504 (1931), and Vol. 32, Part I, p. 448 
(1932). 

§ 1930 Book of A.S.T.M. Standards, Part II, p. 874. 

* The method as revised appears in the 1933 Book of A.S.T.M. Standards, Part II, p. 470.—Eb. 
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Test for Water—The subcommittee recommends that the ten- 
tative revision of the water test proposed in 1929 be advanced to 
standard. The subcommittee also recommends that a section on 
scope be added to this test as revised and the method published as a 
separate standard. The new scope section and the revision in the 
water test are as follows: 


1. Scope.—This is an accurate method for determining the percentage of 
water in creosote and creosote coal-tar solution. Its use is indicated for dehy- 
drating creosote containing more than 3 per cent of water in preparation for 
the distillation test. The alternative test is more convenient and rapid where 
the determination of water only is required. 


Section 4.—Change the last sentence of the first paragraph to 
read as follows by the addition of the italicized figure and the 
omission of the words and figures in brackets: 


If more than [2]3 per cent of water is present, [or if the water is apparently 
present to an extent in excess of 2 per cent, but an accurate separation is im- 
possible,] the percentage of water present shall be determined by the following 
method, and the water-free oil so obtained shall be used in the distillation test: 


Matter Insoluble in Benzol.—The subcommittee has carefully 
considered the recommendation of an alternative method for deter- 
mining insoluble matter in creosote as adopted by the A.W.P.A. in 
1933. This consists essentially of the alternative use of the Gooch 
crucible in place of the present extraction flask, resulting in a con- 
siderable saving in time without sacrificing accuracy. These changes 
have been incorporated in the revised method appended hereto! 
which it is recommended be published as a separate standard. 

Specific Gravity.—The permissible variations in dimensions of the 
hydrometer and cylinder have been changed to conform to those 
recommended by the A.W.P.A. It is also recommended that the 
tentative revision published in 1932 be adopted. This revision 
provides for correction for temperature through reference to the 
new correction tables, and eliminates the arbitrary correction factor 
given in the present methods. These changes have been incorporated 
in the revised method appended hereto? which is recommended for 
publication as a separate standard. 

Standard Method of Test for Distillation of Creosote Oil (D 246 - 
30)8—The committee recommends the advancement to standard of 


1 The method as revised appears in the 1933 Book of A.S.T.M. Standards, Part II, p. 483.—Ep. 
2 The method as revised appears in the 1933 Book of A.S.T.M. Standards, Part II, p. 486.—Ep. 
* 1930 Book of A.S.T.M. Standards, Part II, p. 885. 
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372 REPORT OF SUBCOMMITTEE VI oF COMMITTEE D-7 


the tentative revision in this method proposed in 1929, which reads 
as follows: 

Section 8.—Change the phrase “If the presence of water is 
suspected or known” to read “If the presence of 3 per cent of water 
is suspected or known.”’ 


_ Section 10.—Add a new paragraph to read as follows: = 


(f) If the fraction 0 to 210 C. contains water the amount of water shall 
be determined. This amount shall then be deducted from the weight of oil 
taken and all of the fractions shall be corrected to a percentage based on dry 
oil. A convenient method for determining the amount of water is to transfer 
this fraction, after weighing, to a tube or cylinder graduated in 0.1 cc. and add 
about 15 to 20 cc. of benzol. This almost always causes a clear separation be- 
tween the oil and water. 


It is also recommended that the accompanying Table I showing 
the corrections to be made in the distillation temperatures for alti- 
tudes at elevations of 1000 ft. or over be incorporated in this method 
_ immediately, this recommendation requiring a nine-tenths vote at 
the annual meeting. These corrections have been calculated by the 
Forest Products Laboratory, U. S. Department of Agriculture, and 
confirmed by experiments at four industrial laboratories, two located 
at sea level and two at elevations of 4000 to 5000 ft. This table has 

been adopted by the A.W.P.A. and A.R.E.A. With these changes, 
_ the subcommittee recommends the continuation of this method as 
standard. 

New Section.—Add the following paragraph and table as a 
new Section 11. 

11. Distillation Temperatures at Various Altitudes—If the elevation at 


which the distillation is to be made exceeds 1000 ft., the temperatures at which 
the fractions are taken shall be corrected in accordance with Table I. 


TABLE I.—TEMPERATURES AT WuiIcH CREOSOTE FRACTIONS SHOULD BE CUT TO 
Correct DISTILLATION TEMPERATURES FOR DIFFERENT ALTITUDES. 
(Corrections made to the nearest 1 C.) 


Elevation Above Sea Level, ft. Fractionation Temperatures for Various Altitudes 
Grocdecdvacatccetesdbeuecseecdbeviel 200 C. 210 C. 235 C. 270 C 315 C. 355 C. 
198 208 233 268 313 353 
197 207 232 267 312 352 
vas 196 206 231 266 311 351 
196 206 230 265 310 350 
195 205 230 264 309 349 
204 229 263 308 348 
Ci catiiervecteecnssecuenneaabasbel 193 208 228 263 307 347 
193 202 227 262 306 346 
192 202 226 261 305 344 
iavchlcseuddotoceestcuauaveeaasetnle 191 201 225 260 304 343 
190 200 225 260 308 343 
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On TIMBER PRESERVATIVES 


Standard Method of Test for Coke Residue of Creosote Oil (D 168 - 
30).'—The following section on scope is proposed for addition to this 
method as a new Section 1. With this minor editorial improvement 
it is recommended that the method be continued as standard: 


1. Scope.—This method is an accurate means for determining coke residue 
(fixed carbon) in creosote or creosote coal-tar solution by coking the residue 
resulting from the distillation test and calculating the result based on the 
original oil. 

The subcommittee believes that the proposed alterations in the 
present methods of sampling and analysis of creosote oil, although 
not contemplating any radical or unusual departures from present 
practice, will result in a more complete and more readily useable 
form of standard methods. It is also believed that through the joint 
efforts with the Preservatives Committee of the A.W.P.A. substantial 
unity in form as well as in substance have been obtained. The sub- 
committee will continue its study of the refinements and details of all 
of those methods but believes that with the proposed changes the 
methods will not require alteration for some time. 


Respectfully submitted on behalf of the subcommittee, Sa ry 
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REPORT OF COMMITTEE D-8 


ON 
BITUMINOUS WATERPROOFING AND ROOFING 
MATERIALS 


Because of the very general interest in accelerated weathering 
tests on bituminous materials, Committee D-8, in its 1931 and 1932 
annual reports, published progress reports from Subcommittee VIII 
on Accelerated Weathering Tests. This subcommittee has actively 
continued its work during the past year and has obtained valuable 
information regarding the radiant energy of the two types of lamps 
which have been used in this work. This information is considered 
of sufficient interest to warrant publication as an appendix to this 
report. The subcommittee has also prepared a detailed description 
of a Proposed Method for Accelerated Weathering Tests on Bituminous 
Materials. While Committee D-8 is not at this time prepared to 
recommend this method for acceptance as a tentative standard, it 
believes that it should be published as information, and it is therefore 
appended to this report. 


RECOMMENDATIONS AFFECTING STANDARDS © 


I. Proposed Tentative Standard: 


Proposed Tentative Specifications for Asphalt Cap Sheet Surfaced 
with Mineral Granules —The committee recommends for publication 
as tentative the proposed Specifications for Asphalt Cap Sheet 
Surfaced with Mineral Granules as appended hereto.! These 
specifications are intended to cover a material which has recently 
come into use as a cap sheet for finishing built-up roof coverings 
where gravel or similar surfacing is not used and where a cap sheet 
is considered preferable to an asphalt o coatin mopped on after the 
covering is applied. 4 


| 
IT. Proposed Revisions of Standards: i + 


1 See p. 778.—Epb. 
Book of A.S.T.M. Standards, Part II,p.934 


Standard Specifications for Asphalt Roll-Roofing Surfaced with 
Powdered Talc (D 224 -—27).—In order to provide for more reliable 
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tests for physical properties of the roll-roofing the committee pro- 
poses the following revision of these specifications and recommends 
that the specifications as revised be reverted to tentative: 

Section 7.—Change Paragraphs (e) and (g) to read as follows by 
the addition of the italicized words and figures and the omission of 
those in brackets: 

(e) Pliability at 77 F. (25 C.).—At least [four] eight strips out of [five] ten 
shall not crack [on 10-mm. mandrel] when bent 90 deg. at a uniform speed over 
a rounded corner of 4-in. radius. 

(g) Saturant in Moisture-free Felt—Medium and heavy weights, mini- 
mum, [140] 150 per cent by weight. 

Standard Specifications for Asphalt Roll-Roofing and Asphalt 
Shingles Surfaced with Mineral Granules (D 225 — 29).\—In order to 
conform more closely with approved commercial practice the com- 
mittee proposes the following revision of these specifications and rec- 
ommends that the specifications as revised be reverted to tentative: 

Section 7.—Change Paragraphs (c), (d), (g) and (z) to read as 
follows by the addition of the italicized words and figures and the 
omission of those in brackets: 

(c) Weight of Wrapping and Packing Material per “‘Square”’: sy 

Mineral-Surfaced Roll including nails and lap-cement, maximum,41b. 

Norte.—Special fixtures may be furnished in lieu of nails and cement, 
if agreed upon by the purchaser and seller, in which event the above 
weights may be increased. 

Shingles (packing only), maximum [12] 15 Ib. 

(d) Weight of Material per 108 sq. ft. Exclusive of Wrapping, Packing, 
Loose Mineral Surfacing, Nails and Cement: 

Mineral-Surfaced Roll [and Shingles].—Average, not less than 82 lb.; 
minimum, 80 Ib. 4 

Shingles.—Average, not less than 85 1b.; minimum 83 lb. 

(g) Saturant in Moisture-Free Felt: 

Mineral-Surfaced Roll, minimum, [140] 150 per cent by weight. 

Shingles, minimum, (150] 175 per cent by weight. ; 

(¢) Ash in Moisture-Free Desaturated Felt.—Maximum [10] 12 per 7 cnt 
by weight. 

Standard Specifications for Asphali Roll-Roofing Surfaced with 
Granular Talc (D 248 - 27).2—In order to provide for more reliable 
tests for physical properties of the roll-roofing the committee pro- 
poses the following revision of these specifications and recommends 
that the specifications as revised be reverted to tentative: 

Section 7.—Change Paragraphs (e), (g) and (7) to read as follows 
by the addition of the italicized words and figures and the omission of 
those in brackets: 

11930 Book of A.S.T.M. Standards, Part II, p. 942. tetas 


4 
| 
| 
f 
| 
oa 
g 
2 
T 
Se 
y 
le 
d 
is 
n — 
1S 
{ 
re 
— 
4 
se 
ly 
gs 
et 
x 


376 Report or Committee D-8 

(e) Pliability at 77 F. (25 C.).—At least [3] eight strips out of [5] ten shall 
not crack [on 10-mm. mandrel] when bent 90 deg. at a uniform speed over a 
rounded corner of 4-in. radius. 

(g) Saturant in Moisture-Free Felt—Medium and Heavy Weights, 
minimum, [140] 150 per cent by weight. 

(é) Ash in Moisture-Free Desaturated Felt.—Maximum, [10] 12 per cent 
by weight. 


Standard Specifications for Heavy Weight Asphalt Roll-Roofing 
and Heavy Weight Asphalt Shingles Surfaced with Mineral Granules 
(D 249-27).\—In order to provide for more reliable tests in these 
products the committee proposes the following revision of these 
specifications and recommends that the specifications as revised be 
reverted to tentative: 

Section 7—Change Paragraphs (g) and (z) to read as follows 
by the addition of the italicized words and figures and the omission 
of those in brackets: 4 

(g) Saturant in Moisture-Free Felt: 

Mineral-Surfaced Roll [and Shingles]—Minimum, [170] 160 per cent 
by weight. 

Shingles —Minimum, 175 per cent by weight. 

(i) Ash in Moisture-Free Desaturated Felt.—Maximum [10] 12 per cent 
by weight. 

III. Revision of Tentative Standard: 

Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with 
Fine Talc, Granular Talc, or Mineral Granules; also Asphalt Shingles 
Surfaced with Mineral Granules (D 228-31 T).2—In order to meet 
criticisms received since publication of these methods, the committee 
recommends that they be revised as follows and continued as tentative: 

Section 20.—Omit this section which deals with the weight of 
moisture-free felt (C-I). Transpose to the end of the present Section 
21 the Note which now appears at the end of Section 20. 

Section 22.—Renumber this section as 20 and change the third 
sentence of Paragraph (b) to read as follows by the addition of the 
italicized words and figures and the omission of those in brackets: 


The desaturated felt shall be removed from the extractor, placed in a 
tared weighing bottle, [heated until free from moisture and weighed as described 
in Section 20] provided with a ground-glass stopper, heated in a ventilated oven 
at 225 F. 5 F. (107 C. +3 C.) for 30 minutes, the stopper inserted, then cooled 
and weighed. The heating shall be repeated until the weight of the felt remains 
constant as determined by two consecutive weighings taken with an intervening 
heating period of not less than 10 minutes, which shall show a further loss in weight 
of not more than 0.1 per cent. 


1 1930 Book of A.S.T.M. Standards, Part IT, p. 947. 
* Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 818 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 745. 
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New Section 22.—Insert the following as a new Section 22: 


22. Moisture-Free Felt (C-I).—The top and bottom horizontal sections 
separated from the roofing strips as described in Section 20 shall now be 
extracted separately with benzol (boiling point 80 to 82 C.) or c.p. carbon 
disulfide in a suitable extractor or centrifuge and the extraction continued until 
the washings have become colorless. The insoluble residue from each extraction 
shall be removed and the pieces of felt picked out and brushed free of adhering 
mineral matter. The clean pieces of felt shall be placed in a tared weighing 
bottle, heated until free from moisture and weighed as described in Section 20. 
Calculate the percentage of felt in the roofing from the combined weights 
obtained in the top and bottom sections and in the middle section obtained under 
Section 20. From the weight so obtained and the total area of the strips of 
original desaturated felt (area of strips taken for test under Section 20) compute 
the weight of moisture-free felt in pounds per 108 sq. ft. by one of the onan 
formulas: 


Weight of felt in grams eae 


08 sq. ft. = - 
ny Area in square centimeters 
Weight of felt in grams 
sent Pounds per 108 sq. ft. = x 34.3 


Area in square inches 


Section 23.—Change Paragraph (a) of this section to read as fol- 
lows by the addition of the italicized words and figures and the 
omission of those in brackets: 


23. (a) [The top and bottom horizontal sections separated from the 
roofing strips as described in Section 22 shall now be extracted separately with 
benzol (boiling point 80 to 82 ©.) or c.p. carbon disulfide in a suitable extractor 
or centrifuge and the extraction continued until the washings have become 
colorless. The insoluble residue from each extraction shall be removed and the 
pieces of felt picked out and brushed free of adhering mineral matter. The 
clean pieces of felt shall be placed in a tared weighing bottle, heated until free 
from moisture and weighed as described in Section 20.] The admixed and em- 
bedded mineral matter separated from the felt of each extraction made under 
Section 22 shall be dried at 225F. + 5 F. (107 C. = 3 C.), cooled in a desiccator and 
weighed. Calculate the weight of bituminous saturant (B-III) present in the felt 
contaminating these top and bottom sections, that is, the felt recovered on 
extraction multiplied by the percentage of bituminous saturation (Section 
[22] 20 (c)). From the original weight of the top and bottom sections respectively, 
subtract the combined weights of dry felt, bituminous saturant and embedded 
and admixed mineral matter. The difference represents the weight of bitu- 
minous matter in the surface coating of that particular section. [The percentage 
of felt in the roofing calculated from the combined weights of felt obtained in 
each of the three horizontal sections and the original weight of roofing strips 
taken, should check with the percentage of felt found in Section 20, within 1 
per cent. Likewise the percentage of total mineral matter found in the top 
and bottom sections should check with the percentage found in Section 20 within 
1 per cent. The total percentage of bituminous matter found in these three 
horizontal sections based on the original weight of strips taken should also 
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agree within 1 per cent with the percentage of total bituminous material 
calculated in Section 20, from the difference between the original weight of 
strips taken and the weight of felt and mineral matter found.] 


The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee, which consists of 45 voting 
members, with the following results: 


Not 
Items ative ative | Voting 


I. Proposep Tentative Sranparp 


Tentative Specifications for Asphalt Cap Sheet Surfaced with Mineral Granules........ 26 1 4 
Il. Proposzp or Sranpagps 
Specifications for Asphalt Roll-Roofing Surfaced with Powdered Tale (D 224 - 27)...... 
Roll-Roofing and Asphalt Shingles Surfaced with Mineral ‘ 
Specifications for t Roll-Roofing Surfaced with Granular Tale (D 248-27)...... 26 1 0 
i for Heavy Weight Asphalt Roll-Roofing and Heavy Weight Asphalt 
Shingles Surfaced with Mineral Granules (D 249 - 27)...............02eceeeeeeeees 25 2 0 


Ill. Revision or Tentative Sranparp 
Methods of Testing Asphalt Roll-Roofing Surfaced with Fine Talc, Granular Tale or 
Granules, also Asphalt Shingles Surfaced with Mineral Granules (D 228 - 


This report has been submitted to letter ballot of the committee, 
= _ which consists of 45 voting members; 31 members returned their 
i ie i, ballots, of whom 29 have voted affirmatively and 1 negatively. 


_ Respectfully submitted on behalf of the committee, 
_J. M. Werss, 


= 


EpITorIAL Note 

The proposed Tentative Specifications for Asphalt Cap Sheet Surfaced 
with Mineral Granules were accepted for publication as tentative and appear 
on page 778. 

The proposed revisions of the Standard Specifications for Asphalt Roll- 
Roofing Surfaced with Powdered Talc, for Asphalt Roll-Roofing and Asphalt 
Shingles Sugfaced with Mineral Granules, for Asphalt Roll-Roofing Surfaced 
with Granular Tale and for Heavy Weight Asphalt Roll-Roofing and Heavy 
Weight Asphalt Shingles Surfaced with Mineral Granules were accepted 
together with the recommendation, proposed on the floor of the annual meeting, 
see Summary of Proceedings, page 18, that the four specifications be discon- 
tinued as standards and reverted to the tentative status. The specifications 
in their revised form appear as tentative on pages 795, 786, 791 and 781, re- 
spectively. 

The proposed revision of the Tentative Methods of Testing Asphalt Roll- 
Roofing Surfaced with Fine Talc, Granular Tale or Mineral Granules; also 
Asphalt Shingles Surfaced with Mineral Granules, was accepted. The methods 
in their revised form appearon page 799.0 
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REPORT OF SUBCOMMITTE VIII ON 
WEATHERING TESTS 


In the previous reports! of cooperative tests by siete 
VIII on Accelerated Weathering Tests it was shown that the differ- 
ences obtained in the test results were due to differences in the 
intensities of the alternating-current lamps and the direct-current 
lamps. Two methods by which the two types of arc lamps might 
be made to give the same results were also suggested: one by decreasing 
the distance between the light source and the test specimen; the 
other, which is the feasible one, by increasing the amperage of the 
alternating-current lamp. 

The cooperative tests indicated that, taking the direct-current 
lamp operating at 12 to 14 amp. as standard, the alternating lamp 
would have to operate on 15 to 17 amp. in order that the two types 
of lamps should give similar weathering results. It was, therefore, 
decided that no further cooperative tests should be made until 
information regarding the radiant energy of the two types of lamps 
could be obtained. This information is now available and is repro- 
duced below. 

The following are the results of a comparison of the direct- 
current and alternating-current lamps showing the spectral range:* 


PERCENTAGE OF TOTAL RADIATION TO 


oF FLUORITE TRANSMISSION IN INFRA 
Rep (12,000 pp) 
ak _ SPECTRAL RANGE Direct CURRENT ALTERNATING CURRENT 
ARc on Arc, 60 CYCLES, 
12 To 14 AMP. 15 TO 17 AMP. 
4200 to 12.000 29.5 30.4 


The intensity of the light of the arc lamps at the stated amper- 
age is approximately 3850 foot-candle? as measured by a Weston 
illuminometer. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 511 (1931); also Vol. 32, Part I, p. 
452 (1932). 
2 These determinations were made by Atlas Electric Devices Co., at the request of Subcommittee 
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These measurements of the spectral range and the intensities 
of illumination (foot-candles) show that the direct-current lamp and 
the alternating-current lamp are similar when their amperage is 12 
to 14 amp. and 15 to 17 amp., respectively. 

Similar measurements! of the intensity of illumination (foot- 
candles) of the direct-current lamp, on a plane 15 in. from the source, 
were made by means of a Macbeth illuminometer. These determi- 
nations showed that the intensity of the light fluctuates with the 
position of the flame of the arc as shown in the following table: 


INTENSITY OF 


Pos!ITION OF FLAME ILLUMINATION, 

FOOT-CANDLES 


To use intensity measurements for standardization of arc lamps, 
many readings over a long period of time should be made to obtain 
average results instead of single readings at a given moment as in 
the case of the readings given in the above table. These readings, 
however, do show that for uniform light the cylinders must be con- 
tinuously rotated. It follows, furthermore, that panels must be 


alternated daily between the upper and lower rows. ae 
Respectfully submitted on behalf of subcommittee, 


| 


Chairman. 


1 Published through courtesy of the U. S. Bureau of Standards. 


acta” 


PR 


— 
dete 
thos 
equi 
ae tem 
nat’ 
140 
135 
equ 
j in 1 
one 
| | Cor 
hol 
fur 
oyl 
tha 
per 
we 


PROPOSED METHOD FOR ACCELERATED WEATHERING TESTS 
ON BITUMINOUS MATERIALS 


1. Scope-—This method is intended for determining the durability of 
bituminous substances or materials containing bitumen by producing rapid 
deterioration of the materials in the laboratory under conditions similar to 
those obtained upon outdoor exposure. 

2. Apparatus.—The apparatus required consists of the actual weathering 
equipment, a trimmer to prepare the bituminous coatings and an instrument 
to determine the extent of the “weathering,” as follows: 

(a) Accelerated Weathering Equipment (Fig. 1).—The actual weathering 
equipment shall consist of a carbon arc lamp, a cylinder, a sprinkler and a 
temperature control apparatus (thermo-regulator). 

The carbon arc lamp shall operate on a 220-v. line, either direct or alter- 
nating current. The voltage shall be reduced by means of resistances to 
140 to 145 v. and 12 to 14 amp. for direct current and toa slightly lower voltage, 
135 to 140 v. with 15 to 17 amp., for alternating current. The lamp shall be 
equipped with an ammeter, a watt-hour meter and a voltmeter, all three instru- 
ments being connected across the arc. Solid carbon electrodes shall be used 
in the direct-current lamp, while in the alternating-current lamp one solid and 
one cored carbon electrode shall be used. The lamp globes shall be made of 
Corex-D glass. 

A cylinder 30 in. in diameter and 15 in. in depth, equipped with slots to 
hold the test specimens and connected with a revolving mechanism geared to 
furnish one revolution in 20 minutes surrounds the lamp. The lamp and 
cylinder shall be suspended over a copper tank 4 in. in depth, in such a manner 
that it can be raised above the cylinder during the water or rain exposure 
period and to facilitate changing the electrodes. 

For maintaining a uniform temperature during the light period the 
weathering apparatus shall be equipped with a thermo-regulator. By means 
of this thermo-regulator? air shall be driven through a large tube or duct ending 
underneath the lamp or specimens by means of a blower which in turn is driven 
by a motor. The motor shall be regulated by means of a thermostat placed 
at the surface of the specimens (15 in. from the carbon electrodes). 

A refrigerator capable of maintaining a temperature of —10 F. (—23 C.) 
forms a separate unit. 

(b) Trimmer.—The trimmer or “doctor” (Fig. 2) consists of an elec- 
trically-heated roll, equipped with thermostatic control, suspended over a 
stationary base. The roll can be raised or lowered by means of set-screws. 


1 This apparatus is described in detail in the following papers: P. H. Walker and E. F. Hickson, 
“Accelerated Tests of Organic Protective Coatings,”” U. S. Bureau of Standards Journal of Research, 
Vol. 1, No. 1, p. 1 (1928); also O. G. Strieter, “Accelerated Tests of Asphalts,” U. S. Bureau of 
Standards Journal of Research, Vol. 5, No. 2, p. 247 (1930). 

2 This thermo-regulator is now standard equipment of Weather-Ometer machines. For a different 
arrangement, see Engineering Bulletin, Research Series No. 43, Purdue University. 
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(c) The apparatus' for determining the extent of weathering (Figs. 3 and 
4) shall consist of the following: 

One terminal of a single 1.4-v. dry cell, A, shall be connected to a 1-megohm 
fixed resistance, B, thence to a galvanometer, G, and thence to a cell, D, con- 
taining a dilute electrolyte. The cell, D, shall be made of a copper tube fitted 
into a piece of bakelite tubing which acts as an insulator. A piece of maplewood 
dowel pin shall fit snugly into the copper tube. This wood pin acts as a “wick” 


| 
gad 
Fic. 1.—Accelerated Weathering Apparatus 


to carry the electrolyte (a 0.5 per cent solution of magnesium sulfate). Copper 
gauze contained in the wood frame, E, shall be connected to the other terminal 
of the dry cell, A. A bakelite template, F, with ten holes about 1.6 cm. in 
diameter equally spaced over the panel definitely places each individual test. 
3. Method of Preparing Test Panels.—For testing bituminous materials, 
other than finished articles, the material shall be surfaced upon an aluminum 


1P. H. Walker and E. F. Hickson, “Accelerated Tests of Organic Protective Coatings,” U: S. 
Bureau of Standards Journal of Research, Vol. 1, No. 1, p. 1 (1928); also H. A. Gardner, “ Physical 


and Chemical Examination of Paints, Varnishes, Lacquers and Colors,” Inst. Paint and Varnish 


Research, Fifth edition, October, 1930, p. 428. 
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panel. The sample shall be melted at the lowest possible temperature in a 
seamless can and then poured upon the heated (130 to 160 F., 55 to 70 C.) 
3 by 6 by %-in. aluminum panel. Just previous to pouring, the aluminum 
panel shall be placed on a piece of folded typewriter paper on the base of the 
trimmer. The paper takes up excess bituminous material and keeps the base 
clean. For convenience it is better to use two such papers so that one remains 
stationary and the other draws the panel under the trimmer, Fig. 2. The 
panel and the bituminous material shall then be drawn under the previously 
set and heated trimmer so that a bituminous film of 0.025 in. + 0.003 in. is 
obtained. It may be necessary to draw the panel back and forth under the 
heated roll several times. The panel shall then be allowed to cool, the edges 


shall be cleaned and then calipered, five readings being taken lengthwise : na 


Fic, 2.—Trimmer. 


It is important in all these operations that overheating of the bituminous 
material be avoided. 

After each coating operation, the trimmer shall be wiped with cloth or 
paper to keep the roll clean and smooth. The temperature of the trimmer is 
approximately correct when paper held against it slightly browns. 

4. Test Procedure—The test specimens shall be subjected to a daily 
weathering cycle consisting of periods of exposure to cold, light, and water, 
the weathering cycle being as follows: 

exposure for a period of 14 hr. 
Rain exposure for a period of 1 hr. at? 
Rain exposure for a period of 2 hr. 
Light exposure for a period of 16} hr. 
For the cold exposure period the panels shall be placed on a rack in the refrig- 
erator (previously cooled to —10 F. (—23 C.). For the rain and light exposure 
periods, the panels shall be placed in the holders of the cylinder. The panels 
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shall be alternated from day to day between the upper and lower tiers of holders 
on the cylinder. Approximately 15 minutes are required to change from one 
exposure period to the other. 

The temperature at the surfaces of the panels during the light exposure 
periods shall be about 140 F. (60 C.) as measured by placing a black bulb 
thermometer horizontally opposite the arc at the surface of the panels. The 
temperature of the water used for spraying shall be as taken from the tap. 
Water shall be kept in the copper tank (approximately 2 in. in depth at the 
start) during the light exposure period to modify the temperature and to 
humidify the air. 

The lamp globes shall be washed daily, using a non-scratching scouring 
powder, and dried thoroughly. 


Fic. 3.—Conductivity Test Apparatus. 


The electrodes shall be changed daily. At this time the metal parts of the 
lamp (those inclosed by the glass globe) shall be cleaned by brushing, thus 
removing soot and rust. 

5. Determining Extent of Weathering.—The “conductivity test” (Figs. 3 
and 4) for determining the extent of weathering shall be made as follows: 

The panel shall be placed on the test surface, EZ, the aluminum side against 
the copper gauze, then covered with the bakelite template, F, and this shall be 
firmly clamped by spring clamps to the frame, thus pressing the panel firmly 
against the gauze. The wick, D, moistened with the electrolyte shall be brought 
in contact with the bituminous surface through the holes in the template, F. 
In order to insure rapid penetration a small quantity of alcohol may be added 
to the electrolyte. Some of the electrolyte shall be poured into the copper 
tube and when not in use the outer end of the wood plug shall be placed in a 
shallow layer of the saine solution so as to keep the wood wet with the electrolyte. 
If cracks are present in the coating, the electrolyte will penetrate to the 
aluminum, closing the circuit and causing the galvanometer needle, G, to 
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fluctuate. The conductivity test, when made, shall be made immediately 
following the completion of the 16}-hr. light period. Any degree of fluctuation 
of the galvanometer, G, shall be considered positive. 


F - Bakelite template ; 


4.—Wiring Diagram for Conductivity Test. 


The weathering test shall be considered completed when six or more positive 
tests (out of a possible ten) are obtained. The test shall be reported as the 
number of weathering cycles necessary to obtain this result. 

For permanent records the test specimens shall be photographed. A 
fingerprint camera is suitable for this purpose. teal 
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Rev 
REPORT OF COMMITTEE D-9 
ELECTRICAL INSULATING MATERIALS 


_ Two meetings, each of two days’ duration, have been held by 
Committee D-9 and its subcommittees during the year as follows: 
At the Hotel Benjamin Franklin, Philadelphia, Pa., November 3 and 
4, 1932; and at Bronxville, N. Y., March 16 and 17, 1933. A third 
meeting will be held at Chicago, Ill., during the annual meeting of the 
Society previous to the presentation of this report. 

The committee has been active in the development of new methods 
of testing insulating materials, in the improvement of the present 
standard and tentative standard methods, and in the drafting of 
specifications. The scope of the work is covered in detail in the 
following recommendations affecting methods of test and in the 
description of the activities of the subcommittees. 

Subsequent to the 1932 annual meeting, as mentioned in the 
annual report last year,’ the committee presented to the Society 
through Committee E-10 on Standards the following three new ten- 
tative methods and revisions in three existing tentative methods. 
These new and revised tentative standards were accepted for publica- 
tion as tentative? by Committee E-10 at a meeting held on August 
11, 1932, and appear in the 1932 Proceedings: 


New Tentative Methods of: 


Testing Laminated Round Rods Used in Electrical Insulation 
(D 349 - 32 T)® 

Testing Flexible Varnished Tubing Used for Electrical Insulation 

(D 350-32 T)? 

Testing Pasted Mica Used in Electrical Insulation (D 352 - 32 T)? 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 473 (1932). 

2In submitting these methods to Committee E-10 on Standards, the committee reported the 
following results of the letter ballot vote of a total of 34 ballots returned from a committee membership 
of 60: Tentative Methods of Testing Laminated Round Rods Used in Electrical Insulation (D 349 - 
32 T), 23 affirmative and | negative; Tentative Methods of Testing Flexible Varnished Tubing Used 
for Electrical Insulation (D 350 - 32 T), 20 affirmative and | negative; Tentative Methods of Testing 
Pasted Mica Used in Electrical Insulation (D 352 - 32 T), 23 affirmative and 1 negative; Tentative 
Method of Testing Sheet and Tape Insulating Materials for Dielectric Strength (D 149-32 T), 27 
affirmative and none negative; Tentative Methods of Testing Varnished Cloths and Varnished Cloth 
Tapes Used in Electrical Insulation (D 295-32 T), 23 affirmative and none negative; Tentative 
Methods of Testing Laminated Tubes Used in Electrical Insulation (D 348 - 32 T), 25 affirmative 
and negative. 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 899, 902, 911 (1932); also 1932 Book 
of A.S.T.M. Tentative Standards, pp. 917, 920, 929. 
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Revised Tentative Methods of: = 
Testing Sheet and Tape Insulating Materials for Dielectric 
Strength (D 149 - 32 T)! 
Testing Varnished Cloths and Varnished Cloth Tapes Used in 
Electrical Insulation (D 295 — 32 T)! 
Testing Laminated Tubes Used in Electrical Insulation (D 348 


T)! 

I. Proposed Tentative Standards: 
1e Proposed Tentative Specifications for Flexible Varnished Tubing 

Used in Electrical Insulation.~—Need for a standard specification for 
is flexible varnished tubing has made itself evident by an uneconomic 
it multiplicity of sizes and requirements. A careful study of the require- 
of ments of the trade has led to the preparation of specifications which 
le the committee hopes will be satisfactory to the industry, and the 
e use of which should result in substantial simplification. The com- 

mittee accordingly recommends that the proposed Tentative Specifi- 
e cations for Flexible Varnished Tubing Used in Electrical Insulation, 
y appended hereto,” be accepted for publication as tentative. 
\- Proposed Tentative Specifications for Black Bias-Cut Varnished 
5. Cloth Tape Used for Electrical Insulation.A—To fill a long-felt need 
- for a standard specification for black bias-cut varnished cloth tape 
t for use in insulating bus bars and cable joints and terminals, the 


committee has given careful study and consideration to the prepara- 
tion of the present proposed specifications. Many specifications in 
commercial use have contributed to these and the committee hopes 
that the industry will find them usable and acceptable. Comments 
from those who use these specifications are especially desired during 
the coming year. The committee accordingly recommends that the 
proposed Tentative Specifications for Black Bias-Cut Varnished Cloth 
Tape Used for Electrical Insulation, appended hereto,’ be accepted 
for publication as tentative. 

Proposed Tentative Methods of Testing Sheet and Tape Electrical 
Insulation for Thickness.—In last year’s report a method of adjust- 
ment and operation for a machinist’s micrometer was added to the 
Tentative Methods of Testing Untreated Paper Used in Electrical 


® 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 810, 886, 895 (1932); also 1932 


Book of A.S.T.M. Tentative Standards, pp. 814, 898, 913. ore ae - 


2 See p. 815.— Eb. 


See p. 809.— Ep. 
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Insulation (D 202-32 T)! as a test method for thickness, Sections 8 
to 13, inclusive. This test method was also incorporated as Sections 
6 to 11 in the Tentative Method of Test for Grading Natural Mica 
According to Size, Commercial Quality, and Thickness (D 351- 
32 T).!. Because of the general applicability of this test method for 
thickness, the committee proposes that it be issued as a separate 
tentative method. It is accordingly recommended that Sections 8, 
9, 11 and 12 of the Tentative Methods of Testing Insulating Paper 
(D 202-32 T),! with the addition of the following scope clause, be 
issued as a separate tentative method of test. The revisions of the 
Tentative Methods D 202 and D 351 which will be required by the 
acceptance of this recommendation, are given later in this report: 

1. Scope——These methods are intended to determine the thickness of 
sheet and tape insulating materials, except (a) rubber insulating tape which 
should be tested in accordance with the Tentative Specifications for Rubber 
Insulating Tape (A.S.T.M. Designation: D 119-32 T) of the American 
Society for Testing Materials, and (0) friction tape for electrical purposes 
which should be tested in accordance with the Tentative Specifications for 


Friction Tape for General Use for Electrical Purposes (A.S.T.M. Designation: 
D 69 — 32 T) of the American Society for Testing Materials. 


II. Proposed Revision of Standard: 


Standard Methods of Testing Electrical Porcelain (D 116 — 30)?.— 
Experience in applying these methods to dry-process porcelain has 
shown that in the test for water absorption the period of immersion 
(100 hours) is unnecessarily long and that satisfactory results can be 
secured in 30 minutes. It was decided, therefore, on the recom- 
mendation of Subcommittee V on Ceramic Products (Porcelain, 
Glass, etc.) (L. E. Barringer, chairman), that the water absorption test 
should be rewritten with especial thought to use as a measure of 
porosity of dry-process porcelain and that the pore volume test as 
at present written should be used as a measure of porosity of all the 
more dense porcelain bodies. A suitably worded scope clause has 
been suggested to indicate the range of each test. The committee 
accordingly recommends the following revision of these methods for 
publication as tentative: 

Sections 31 to 34, inclusive-—Change the porosity (water absorp- 
tion) test from its present form, to read as follows: 


PorROSITY 


ity of porcelain may be indicated by the amount of water which they absorb, 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part-I, pp. 837, 906 (1932); also 1932 Book of 
A.S.T.M. Tentative Standards, pp. 848, 924. 
21930 Book of A.S.T.M. Standards, Part II, p. 991. 
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31. Scope.—(a) In the case of relatively coarse and porous bodies, the poros- 
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expressed as percentage (by weight) water absorption. Method A, described 
in Sections 32 to 34, is intended to be used for such cases and shall be used 
whenever the value of water absorption is 0.1 per cent or over. 

(b) In the case of the more dense porcelain bodies, the porosity of porcelain 
may be indicated by the amount of gas contained in a sample of known volume, 
expressed as percentage (by volume) pore volume. Method B, described in 
Sections 35 to 40, is intended to be used for such cases and shall be used when- 
ever the value of water absorption (Method A) is less than 0.1 per cent. 


A. Water Absorption pet Was 


32. Apparatus.—The apparatus shall consist of the following: = 8 | 

(a) A chemical balance; and 1 gerne 

(b) An oven capable of maintaining a temperature of 120 C. = 5 C. 
(248 F. = 9 F.). 

33. Specimens.—(a) The specimen used shall weigh from 20 to 50 g. and 
shall have at least 25 per cent of the surface newly fractured. 

(b) Not less than five specimens shall be tested. 

34. Procedure-—(a) Each specimen shall be dried for two hours in the 
oven at 120 C. (248 F.), then cooled in a desiccator to the approximate room 
temperature and weighed immediately. 

(b) The specimen shall then be transferred to a beaker of briskly boiling 
distilled water and allowed to remain totally submerged therein for 30 minutes. 
It shall then be removed and quenched in distilled water at room temperature 
(about 20 C., 68 F.). The surface water shall be wiped off with a soft cloth 
and the specimen weighed immediately. 

35. Report.—The report shall include the following: 

(a) The dry weight of each specimen. 

(b) The weight of each specimen after immersion. 

(c) The percentage water absorption of each specimen. 

_ (d) The average percentage water absorption of all specimens tested. 


Power Factor, Dielectric Strength and Resistivity—To provide 
specific reference to the available tests for these properties, the 
following Sections 42 and 43 are recommended for inclusion in the 
methods: 


PoweER FAcTOR AND DIELECTRIC CONSTANT 


42. The power factor and dielectric constant shall be determined in accord- 
ance with the Tentative Methods of Testing Electrical Insulating Materials 
for Power Factor and Dielectric Constant (A.S.T.M. Designation: D 150- 
32 T) of the American Society for Testing Materials. 


RESISTIVITY 

43. The resistivity shall be determined in accordance with the Standard 
Methods of Test for Resistivity of Insulating Materials (A.S.T.M. Designation: 
D 257) of the American Society for Testing Materials. 
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Revision of Tentative Standards: = 
: Tentative Methods of Testing Sheet and Tape Insulating Materials 
for Dielectric Strength (D 149-32 T).—In connection with the 
_ preparation of specifications for black varnished cloth tapes, which 
_ use these test methods, several changes in the methods have been 
- suggested. The committee accordingly recommends that these 
_ methods be revised as follows and continued as tentative: 
. Section 7.—Reletter this section as Paragraph (a) and add a 
new Paragraph (b) reading as follows: 
a (b) The electrodes shall be so mounted as to preclude any surface burning 
_ of the tape whatever and to prevent flashovers. If flashovers occur either over 
the edge of the tape or from the upper electrode to an adjacent lower electrode, 
or if the punctures in the tape are accompanied by a burning or charring of the 


surface of the tape, all the voltage readings obtained in making the test will 
_ not be reliable and shall be discarded and a new specimen tested. 
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Section 10.—Change to read as follows by the addition of the 
italicized words: 


10. Unless otherwise specified, ten tests shall be made and the average of 
these ten puncturing voltages shall be taken. 


Section 11 .—Change from its present form: namely, 


11. The thickness shall be the average of ten readings taken near the points 
of puncture, using a ratchet micrometer graduated to 0.001 in. and having a 
circular foot not less than 0.24 in. nor more than 0.26 in. in diameter. In the 
case of tapes, the readings shall be taken along the center line of the specimen, 
nine of them between punctures and the tenth outside the first or last puncture. 


to read as follows: 


11. (a) The thickness shall be measured near the point of puncture with 
a machinist’s micrometer graduated to 0.001 in. and having anvil and spindle 
ai not less than 0.24 in. and not greater than 0.26 in. in diameter. 


“a Norre.—The micrometers specified in the Tentative Methods of Test- 
_ ing Sheet and Tape Electrical Insulation for Thickness (A.S.T.M. Desig- 

nation: D 374-33 T) of the American Society for Testing Materials are 
a suitable for this purpose. 


(6) The number of thickness readings on the specimen shall be equal to 
the number of punctures made under Section 10. In the case of tapes, the 
readings shall be distributed along the center line of the specimen in such man- 
ner as to represent closely the thickness at the points of puncture. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 810 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 814. 


» 


tl 
ne | 
? 
ite 4 
| ; 


—_ 
On ELECTRICAL INSULATING MATERIALS 391 


Section 12.—Change the first paragraph to read as follows by 
the addition of the italicized words. 


| 1 12. Unless otherwise specified, the report shall include the following: 


Laminated Materials—An extensive investigation of the effect of 
humidity on the dielectric strength of sheet materials has shown that 
the dielectric strength is not appreciably affected by humidities of 
85 per cent or less. A water immersion test is under consideration to 
determine the effect of higher humidities on the dielectric strength. 
The committee accordingly recommends the insertion of a new Section 
31, reading as follows, renumbering the present Sections 31 to 35 
accordingly : 


31. Conditioning —Exposure to humidity has little effect on dielectric 
strength as long as the relative humidity is below 85 per cent. It is not 
necessary to condition specimens or to test them under specified relative 
humidities when materials are intended for use where the relative humidity 
does not exceed 85 per cent. 


A ppendix.—The increased use of narrow tapes has made it neces- 
sary to devise a tape tester which will prevent flashover when testing 
such tapes better than do those now described in the Appendix to 
these methods. A more efficient tape tester has been perfected. 
The committee accordingly recommends that the present Appendix 
to these methods be replaced by the description of the new apparatus 
appearing in Appendix I’ to this report. 

Tentative Methods of Testing Compounds Used for Splicing Elec- 
trical Cables 1nd Filling Potheads (D 176-29 T).*A—An important 
characteristic of these compounds is the variation of the electrical 
resistance as a function of temperature. A test method has been 
prepared by Subcommittee VI on Solid Filling, and Treating Com- 
pound (J. M. Wilson, chairman), to cover such measurements, con- 
taining general recommendations for the type of test cell, temperature 
range, handling of sample, and testing technique which laboratory 
tests have shown to be necessary for reliable results. The committee 
accordingly recommends that the test method for volume resistance- 
temperature characteristic and the appendix attached thereto, which 
appears in Appendix IT* of this report, be added as an additional test 
to the present Tentative Methods D 176, as Sections 10 to 15, in- 

1 The description of the new apparatus has been incorporated in the revised Tentative Methods 


of Testing Sheet and Tape Insulating Materials for Dielectric Strength, see p. 828.—Ep. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 751 (1929); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 841. 


* The test method for volume resistance - temperature characteristic has been incorporated in 
the revised Tentative Methods of Testing Compounds Used for Splicing Electrical Cables and Filling 
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clusive, and Appendix II, renumbering the present Sections 10 to 
16, inclusive, as Sections 16 to 22, respectively, and renumbering the 
present appendix. As thus revised it is recommended that these 
methods be continued as tentative. 


Tentative Methods of Testing Untreated Paper Used in Electrical 
Insulation (D 202 — 32 T).\—As mentioned earlier in this report, the 
preparation of a separate proposed Tentative Method of Testing 
Sheet and Tape Electrical Insulating Material for Thickness has 
removed several sections of these methods. The committee accord- 
ingly proposes the following changes in the Tentative Methods D 202 
to provide a reference to the newly prepared methods, and recommends 
that the methods as thus revised be continued as tentative: 


Sections 8 to 13, inclusive—Delete these sections and replace by 
the following, renumbering the remaining sections accordingly: 


8. Apparatus.—The thickness shall be determined in accordance with the 
Tentative Methods of Testing Sheet and Tape Electrical Insulation for Thick- 
ness (A.S.T.M. Designation: D 374 - 33 T) of the American Society for Testing 
Materials. 


9. Specimens.—Specimens shall consist of the original samples obtained 
in accordance with Section 2 (a). 

10. Number of Measurements.—At least five measurements of the thick- 
ness shall be taken at regular intervals across the entire width of each specimen. 

11. Report.—The average, maximum, and minimum thicknesses obtained 
on each specimen shall be reported. 


Tentative Methods of Testing Varnished Cloths and Varnished 
Cloth Tapes Used in Electrical Insulation (D 295 - 32 T)*—During 
the past year material specifications have been written based on 
these test methods. As a result several changes have been felt neces- 
sary. Some are for purposes of clarification, others represent actual 
modification of the test method and are based on sound experimental 
data. The committee accordingly recommends that these methods 
be revised as follows and continued as tentative: 


Section 2 (c).—Change this section to read as follows by the addi- 


tion of the italicized words and figures and the omission of those in 
brackets: 


(c) Tape.—At least one roll or pad shall be selected from each [100] 1000 
rolls or pads in a shipment of varnished cloth tape. The minimum number of 
rolls or pads selected shall be ten. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 837 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 848. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 886 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 898. 
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Section 8 (a).—Change the first sentence to read as follows by the 
addition of the italicized words: 


3. (a) Except for tape shipped packed in oil, not less than two turns of cloth 
or six turns of tape from each roll or pad selected for sampling shall be torn off 
and discarded before the samples are selected. 

Change Note 1 to read as follows by the addition of the italicized 
words and the omission of those in brackets: 


Note 1.—Specimens of bias materials cut [in] from the above [manner . 
will] samples shall exclude seams and jointed-selvages from the test areas. 


Section 4.—Change to read as follows by the addition of the 
italicized words: 


4. All specimens shall be taken from the samples selected in accordance with 


Section 3 and before testing shall be temperature conditioned for at least two a, 


hours in air maintained at a temperature between the limits of 20 and 30 C. 
(68 and 86 F.). 

Section §.—After a careful study of thickness measurements, the _ 
committee has developed a method of adjustment and operation for | 
a machinist’s type micrometer which is suitable for cloth and tape 
materials. It is accordingly recommended that the apparatus speci- 
fied in Section 5 be deleted and replaced by the following: 

5. Apparatus——The thickness shall be measured with a machinist’s Z 


micrometer graduated to 0.001 in. and having anvil and spindle surfaces not 
less than 0.24 in. nor more than 0.26 in. in diameter. 


Note.—The micrometers specified in the Tentative Methods of Test- 
ing Sheet and Tape Electrical Insulation for Thickness (A.S.T.M. Desig- 
nation: D 374-33 T) are suitable for this purpose. 


Section 7.—Change to read as follows by the omission of the ; 
words and figures in brackets: 


7. In making thickness measurements, only one layer of material shall Si 


be used [and the micrometer plunger shall be raised to a point where its lower 
surface is from 0.45 to 0.55 mm. (0.018 to 0.021 in.) above the surface of the 
specimen lying in contact with the surface of the fixed anvil. The plunger 
shall be dropped from this point on to the specimen without retarding its speed 


of descent. When the thickness is read, care shall be taken not to touch the . Af 


instrument.]. 


Section 8.—Change Paragraphs (a) and (5) to read as follows by ro 
the addition of the italicized words and the omission of those in 
brackets, retaining the present note: 


8. (a) In the case of cloths, [five readings] ten measurements equally spaced 
across the width of the specimen [and five readings, equally spaced along the 
length of the specimen,] shall be taken and the thickness of the cloth shall be 
the average of the ten measurements. 
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(6) In the case of tapes, unless otherwise specified [not more than five 
readings], ten measurements equally spaced along the length of each specimen 
shall be taken and the thickness of the tape shall be the average of the ten 
measurements [taken on at least two specimen lengths]. 

Section 11.—Change to read as follows, retaining the present 
note, by the addition of the italicized words and figures and the 
omission of the word in brackets: 

11. Specimens cut from the full width cloth or from tapes over 2.54 cm. 
(1 in.) in width shall be 2.54 cm. (1 in.) in width and not less than 35.54 cm. 
(14 in.) in length. For tape having a nominal width of 2.54 cm. (1 in.) or under 
the [tape] specimens shall be of the original width and shall be not less than 
35.54 cm. (14 in.) in length. 

Section 12 (c).—Change to read as follows by the addition of 
the italicized words and the omission of those in brackets: 

(c) In the case of tapes, [ten] one specimen shall be cut from each sample 
selected in accordance with Section [3] 2 (c). 

Section 14 (a).—Change to read as follows by the addition of 
the italicized words and the omission of those in brackets: 

14. (a) The tensile breaking strength of a roll shall be the average of the 
breaking loads of [the ten] al/ the specimens from the roll. The report shall 
include the average, maximum, and minimum breaking loads in kilograms 


or pounds together with the width of the [specimen] specimens and the [average] 
nominal thickness. 


Section 17.—Delete this section which reads as follows: 

17. (a) In the case of cloths, the dielectric strength shall be the average 
of the required number of puncturing voltages taken equally spaced along the 
specimen length. 

(b) In the case of tapes, the dielectric strength shall be the average of the 
required number of puncturing voltages taken on at least two specimen lengths, 
one half the punctures being made equally spaced along each length. 

Section 18.—This section covers the scope of the elongation and 
deformation tests and their effect on dielectric strength. The com- 
mittee is recommending the deletion of the deformation test and 
accordingly recommends that this section be changed from its present 


form and renumbered to read as | | 


ELONGATION 
(In the Case of Bias-Cut Material) 
17. Scope.—This method is intended to determine the effect of mechanical 
tension on bias-cut varnished cloths and tapes. This test is not applicable 
to tapes of less than 1.27 cm. (0.5 in.) in nominal width. 
Sections 19, 20(a) and (b).—Renumber these as Sections 18, 19 (a) 
and (6), respectively, and insert the following note following Para- 
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4 
Nore.—Strips of “Scotch tape” make a satisfactory method for 
marking the gage length on the elongation test specimens. 


Section 20 (c).—Delete this section which reads as follows: _ "o ie 


(c) A set of three specimens shall be used for test at each load. a - ae 


Sections 21 to 24, inclusive-—Replace the present Sections 21 to 
24 by the following Sections 20 and 21: 


20. (a) Elongation.—A gage length, L, shall be marked on the test speci- 
men and the specimen shall be fastened between the two clamps so that the 
test length is centrally located between the clamps. The gage length, L, shall 
be determined from the ratio: 


where W is the width of the specimen. 

The clearance distance, D, between the jaws of the clamps shall be deter- 
mined from the ratio: 


The test specimen 1 shall be weighted with a specified load M (including 
the weight of the clamp) and at the end of 35 minutes the distance between 
gage lines, Z,, shall be determined and the load then removed. 
The percentage elongation shall be calculated from the following formula: 


where L = the original gage length, in millimeters or inches; and otal 


L, = the distance between gage lines under load (maximum deniigiten), ae 


in millimeters or inches. 


(b) Dielectric Strength—After at least 20 minutes following the removal 
of the load, five puncturing voltages shall be taken within the gage length of 
the specimen in accordance with Method A for Short-Time Dielectric Strength _ 
Test as described in Sections 2 to 12, inclusive, of the Tentative Methods of 
Testing Sheet and Tape Insulating Materials for Dielectric Strength (A.S.T.M. 
Designation: D 149-33 T) of the American Society for Testing Materials. 

21. Report.—The report shall include the following: 

(a) the load in pounds per inch width of tape; 

(b) the percentage elongation; 

(c) the average dielectric strength in volts per mil after elongation; and 

(d) the temperature of the room during the elongation test. 


Sections 25 to 31, inclusive—Replace the tests for resistance to 
oil and resistance to petrolatum by the following, renumbering the _ 


remaining sections accordingly: 


RESISTANCE TO OIL 


“22. Procedure-—One specimen, 30.48 cm. (12.0 in.) in length, and not 


exceeding 3.81 cm. (1.5 in.) in width shall be cut from each of the selected rolls 
and immersed for 15 minutes in a specified oil, maintained at a temperature of 
from 97 to 103 C. At the end of this time the specimens shall be removed 
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from the oil, allowed to cool for 30 minutes to room temperature and any excess 
oil removed by placing between blotters without any sliding. 

23. Examination.—The varnish film shall neither disintegrate in the oil 
nor flake either in the oil or on the blotter. Disintegration in the oil may be 
detected by examination of the used oil for “‘turbidness.” 


- Note.—The oil may be considered “turbid” if a sample of used oil 
filtered through filter paper can be distinguished from an unfiltered sample 
_ of the used oil when the two samples, in identical containers, are held in 
front of a diffused light. 


24. Report-—The specimen shall be reported as passing the test when it 
shows no evidence of disintegration when examined in accordance with 
Section 23. 


Tentative Methods of Test for Grading Natural Mica According 
to Size, Commercial Quality, and Thickness (D 351-82 T).—As 
mentioned earlier in this report, a separate proposed Tentative 
Method of Testing Sheet and Tape Electrical Insulation for Thick- 
ness has been prepared. To avoid unnecessary repetition it has been 
decided to remove the description of the test for thickness in Methods 
D 351, replacing it with a reference to the newly prepared method. 
This modification is proposed by Subcommittee [IX on Mica Products 
(M. P. Davis, chairman). The committee accordingly recommends 
that these methods be revised as follows and continued as tentative: 

Sections 6 to 11, inclusive—Delete these sections and replace by 
the following: 


6. Thickness.—(a) Measurements of the thickness of mica shall be deter- 
mined with a machinist’s micrometer as specified in the Tentative Methods of 
Testing Sheet and Tape Electrical Insulation for Thickness (A.S.T.M. Desig- 
nation: D 374-33 T) of the American Society for Testing Materials. In 
determining thickness of mica which must be held to close tolerance or where 
two or more specimens are to be measured at once, Method A shall be used. 
Where the maximum accuracy is not required, Method B may be used. 

(b) Because of the abrasive nature of mica, the micrometer shall be tested 
frequently for conformity to the requirements specified in the Tentative 
Methods D 374. The anvil and spindle shall be cleaned as frequently as neces- 
sary to prevent the accumulation of mica dust on their surfaces and to preserve 
the accuracy of the measurements. To clean, the micrometer shall be closed 
lightly on a clean sheet of bond paper and the paper moved between the 
surfaces. 


Note.—Care must be exercised in moving from one measurement 
location to another to maintain the surfaces of the anvil and spindle parallel 
to the surfaces of the specimen at all times so as to avoid scratching the 
- mica and accumulating mica dust under the micrometer surfaces which 
will cause false readings. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 906 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 924. 
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IV. Advancement of Tentative Standard to Standard: 

Tentative Methods of Test for Resistivity of Electrical Insulating 
Materials (D 257 — 32 T).'\—These tentative methods, originally issued 
in 1926, have been twice revised and are now felt to be satisfactory. 


The committee accordingly recommends that they be advanced to 
standard. 


TABLE I.—ANALYsIS OF LETTER BALLOT VOTE. 


Items Affirm- 
ative 


I. Proposzp Tentative Sranparps 


for Flexible Yorgiched Tubing U'sed in Electrical Insulation 
tions for Black Bias-Cut Varnabed Cloth Tape Used for 


Il. Proposzp Revision or Sranparp 
Methods of Testing Electrical Porcelain (D 116 - 30) 


II. Revision or Tentative Stanparps 


of in Electrical Insulation (D 202 - 32 T) 
of T and Varnished Cloth Tapes Used in Electrical 
(D 


Mee of Grading Natural Mica According to Size, Commercial Quality, and Thickness 


IV. Apvancement oF Tentative Stanparp To Sranparp 
Methods of Test for Resistivity of Electrical Insulating Materials (D 257 - 32 T) 


V. Apvancemenr or Tentative Revision or Stanparps To Stanparp 


Methods of Testing Molded Materials Used for Electrical Insulation (D 48 - 30) 
Methods of Testing Electrical Insulating Oils (D 117 - 31). 


V. Advancement of Tentative Revision of Standards to Standard: 


Standard Methods of Testing Molded Materials Used for Electrical 
Insulation (D 48-30)*—In the 1932 report of this committee, a 
tentative revision of these methods was published specifying moisture 
conditioning of samples for tensile (Section 4), compressive (Section 
8), and flexural strength (Section 12), and also reducing the tempera- 
ture variation of the water bath used in water absorption tests (Sec- 
tions 22 and 24). The committee now recommends that this revision 
be advanced to standard and incorporated in the methods. 

Standard Methods of Testing Electrical Insulating Oils (D 117 - 
$1).—The tentative revision of these methods proposed last year® 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 873 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 885. 

2 1930 Book of A.S.T.M. Standards, Part II, p. 980. ; or 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 457 (1932). senna) 


41931 Supplement to Book of A.S.T.M. Standards, p. 104. wietweacs r 


5 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 459 (1932). Hl’ bs 7! +b 
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included a steam emulsification test by reference to the Standard 
Method of Test for Steam Emulsification of Lubricating Oils (D 157). 
It is recommended that this tentative revision be advanced to standard 
and incorporated in the methods. 

The above recommendations have been referred to letter ballot 
vote of the committee, which consists of 62 members. The analysis 
of the vote of the committee is given in Table I. oe ae 


ACTIVITIES OF SUBCOMMITTEES i+COOC 


Subcommittee I on Insulating Varnishes, Paints, and Lacquers (C. F. 

Hanson, chairman): 

Work on the effect of humidity and oven conditions on drying 
time and dielectric strength of varnish in the film state has been 
discontinued. A considerable amount of laboratory effort has been 
exerted on this subject but the results obtained are rather discordant. 
An extension of this work would involve considerable effort and 
expense which do not seem to be warranted at present. A test for 
hardness and oil resistance is still in process of development. The 
subcommittee acknowledges the urgent demand for this test. 

Saturant Varnish—The work started a year ago on saturant 
varnish is being continued actively. It has developed into a research 
project which promises to yield new information on this type of 
varnish. Data are being obtained on impregnation, internal drying, 
bonding strength, and dielectric strength of varnish-impregnated 
fabrics. 

Lacs and Synthetic Resins—Subcommittee I recently assumed 
the responsibility of developing tests and specifications for lacs and 
synthetic resins used in the electrical industry. For the present, it 
will confine its efforts to the development of a test method for shellac 
used in electrical insulation. A new section has been organized to 
carry on this work. The personnel of this section comprises new 
members who have been added to the subcommittee in order to obtain 
an adequate representation of the industry. Subcommittee XIII 
on Shellac of Committee D-1 is cooperating in this work. The pro- 
gram of work outlined recognizes existing test methods of European 
countries and aims toward an international agreement of tests for 
shellac used in electrical insulation. 

Subcommittee II on Molded Insulating Materials (A. M. Lynn, 
chairman): 

Subcommittee II recommends the advancement to standard of 
the tentative revision proposed last year in the Standard Methods 
of Testing Molded Materials Used for Electrical Insulation (D 48 - 
30), as mentioned earlier in the report. 
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On ELECTRICAL INSULATING MATERIALS 


Specifications for Molding Powders.—The study of the principal 
characteristics of hot molding powders for inclusion in a standard 
specification has been continued and standard methods of test for 
sieve analysis and apparent density are completed. 

Standard Molds for Test Specimens.—The effect of variations in 
mold design on the electrical characteristics of the standard disk 
specimen, specified in the Standard Methods of Testing Molded 
Materials Used for Electrical Insulation (D 48 — 30) was investigated 
by preparing and testing specimens from three molds, one of which 
was a so-called “positive” type, one a “flash” type with the over- 
flow at the top of the mold, and the remaining one a “flash” type 
with the overflow at the bottom of the mold cavity. No significant 
differences could be found in the electrical characteristics of the 
specimens from the three types of molds and it therefore appears 
that it will be unnecessary to specify a standard design of mold for 
this specimen. Standard molds for the flexural and impact strength 
specimens are now being studied. 

Impact Fatigue of Plastic, Molded Insulating Materials —Impact 
fatigue tests have been made on three grades of wood-flour-filled 
phenolic resin molding compounds. ‘These tests gave closely similar 
results for the impact fatigue resistance of all three compounds and 


showed that, in general, the materials would stand about 6000 impacts 
having a kinetic energy equal to 50 per cent of the static energy in 
foot-pounds required to break the specimen, and about 100,000 
impacts having a kinetic energy ee to 33 per cent of the static 
breaking energy. 


Subcommitiee III on Plates, Tubes, and Rods (Dean Harvey, chairman): 


Section A on Compressibility—A 24-hour test for determining 
compressibility is being prepared using the machine developed by 
the Bell Telephone Laboratories, including the conditioning of the 
specimen and the method of applying the load. A short-time test 
using the Rockwell hardness tester is also being considered. 

Section G on Bonding Strength.—It has not been found practicable 
to develop a test for bonding strength of sheets less than 3 in. in 
thickness and further work has been discontinued. 

Section I on Insulation Resistance-—A method of test for in- 
sulation resistance of laminated sheets is being investigated in co- 
operation with Subcommittee VII on Electrical Tests. 

Section J on Heat Resistance-—At the request of the Technical 
Committee on Laminated Products of the National Electrical Manu- 
facturers Association, a new section has been appointed to prepare 
methods of test for flammability and heat resistance of laminated 
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sheets. A preliminary review of the subject has been made and a th 

tentative program of work has been outlined. re 
Section K on Sheets and Plates.—A study is being made of the al 

Tentative Methods of Testing Laminated Sheet Materials Used in 

Electrical Insulation (D 229-32 T) to extend their application to tk 

include sheet and plate insulating materials which are not laminated. se 


Subcommittee IV on Insulating Mineral Oils (E. A. Snyder, chairman) : 


As mentioned earlier in this report, the subcommittee recom- : 
mends the advancement to standard of the tentative revision pro- 
posed last year in the Standard Methods of Testing Electrical 
Insulating Oils (D 117-31). Limitation of space permits but a S 
brief outline of the results of a large amount of work and cooperative pe 
tests by Subcommittee IV, but anyone interested in more detailed 7 
information is advised to apply to the secretary of Committee D-9. 7 

Neutralization Number—A joint committee of members of 4 
Committee D-2 on Petroleum Products and Lubricants, and Com- ‘ 
mittee D-9, under the supervision of Committee E-1 on Methods , 
of Testing, was appointed at the request of Committee D-2 to review 5 
thoroughly the work done by both committees on this problem and t 
both agreed that the Tentative Method of Test for Neutralization 2 
Number of Petroleum Products and Lubricants (D 188-27 T),} y 
developed by Committee D-2, was not yet satisfactory to be advanced I 
to standard because of the following reasons: ; 

(a) Titration to color is difficult, if not impossible on dark oils. 

(6) Values reported for “used” oils are non-concordant and are widely 

different from those obtained by other methods. a 

cae t. (c) The phenolphthalein indicator, now prescribed, appears to give partic- d 

an en ularly discordant results with either moderately dark or slightly used oils. C 
= (d) It is thought that, since the test is carried out upon the water-alcohol 
oe layer with whatever proportion or kinds of acidic bodies may have been 

extracted from the oil, variable or partial solubilities may affect the result. : 
a “1: (e) There seem to be some indications that the reactions are progressive 


in character, so that the results might vary with the length of time taken for . 
the titration. 
(f) Disturbing factors may be present, such as emulsification, partial t 
1 


saponification or hydrolysis. 
(g) Color blindness may cause discrepancies between different observers. 
The joint committee agreed, however, that the Tentative 
Method D 188-27 T has the advantage of being simple, requires 
inexpensive apparatus, little time to run, and seems to be accurate 
when applied to new or light colored oils. The committee also agreed 
that the electrometric methods? developed by Committee D-9 have 


1 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. 927 (1927); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 578. 
2 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 534 (1931). 


= 
q é 
| 
Te 
| 
| 
an 
q 
= 
7 


the disadvantage of greater cost for the apparatus and longer time 
required for test, but seem to be free from the other objections cited 
above. 

It was also agreed first to try to improve Method D 188-27 T 
through a study of indicators and variations in test procedure, and 
second, to attempt to cheapen the electrometric apparatus and 
simplify its use with the hope of eliminating some of the objections 
at present offered against this type of test. The committee hopes 
to have enough work performed during the coming year to come 
to a definite conclusion on a tentative method for trial. 

Sludge Test.—At the June, 1932, meeting of Committee D-9, 
Subcommittee IV presented the results of a large amount of co- 
operative work performed during the year on the development of a 
sludge accumulation test. Ten individual laboratories cooperated 
in the testing of four samples of oil. The apparatus used in the 
cooperative tests was the life test apparatus described in the 1927 
report of Committee D-9,! with modifications in the manner of hold- 
ing individual samples in test tubes which are in turn placed in the 
500-ml. beaker containing transformer oil, which acts as an oil bath 
to heat the test tubes containing the samples. Samples were removed 
at intervals of 15, 20, 25, 35, 45, and 55 days and amount of sludge 
determined. All these tests were run in duplicate by the various 
laboratories and the results averaged. The data were then averaged 
and analyzed and the following conclusions reached: 


(a) That while a short-time sludge run of 25 to 35 days would differentiate 
a very poor sludging oil, it was necessary to run the oxidation over 45 to 55 
days before a clear separation could be made of oils such as might be sold 
commercially for transformer use. 

(6) That up to the 35-day interval there was no agreement between 
laboratories as to the proper rating of the oils but that at intervals of 45- to 
55-day periods all laboratories agreed on the proper rating of the oils. 

(c) That the test as outlined needed modification either in the method 
of oxidizing the oil or in the method of determining the sludge in order to obtain 
greater reliability of checkable results by different laboratories, because although 
the laboratories rated the oils identically at 45- and 55-day intervals, there 
was quite a large variation in actual values of sludge reported by the different 
laboratories at these intervals. 

(d) That in the attempt to determine the character of the sludge formed 
by its behavior to various solvents, the results obtained indicated no agree- 
ment and it was also decided that a study of the type of sludge formed was a 
problem entirely different from the other problems involved in developing a 
method of determining the amount of sludge obtained and that it should be 
eliminated from present consideration. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. 541 (1927). ia) 4 ease Emritiog 
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(e) That the chief objections to this modified test procedure employing 
the life test oven, were the long time required to make the test and certain 
inaccuracies in the amount of sludge obtained by different operators which 
could possibly be eliminated by refinement of the test. 


As a result of the investigation the section modified in a number 
of details the original proceaure and new samples have been sent out 
for cooperative tests by the ten participating laboratories. Also, in 
order to determine the possibility of shortening the time of the test, 
a series of tests will be run with these same samples employing a 
copper catalyst in the test tube. 

It is anticipated that by the end of the year sufficient test data 
may have been obtained to justify the establishment of a tentative 
test method. 

Short-Time Sludge Tests—The section working on the develop- 
ment of a short-time sludge test which can be used for checking 
shipments of the same grade of oil from a known source but which 
might not be suitable for determining the comparative value of 
transformer oils obtained from various sources has developed a 
modification of the Sligh test which seems to give fairly accurate 
and reproducible results. 

One of the chief objections to the Sligh test has been the danger 
involved in operating the test and the chairman of this section has 
developed an aluminum block oven which, if successful, will do away 
with practically all of the explosion hazard of the test. In this oven 
the Sligh apparatus is placed in the cavity of an aluminum block 
which is electrically heated by resistance elements. There is no oil 
bath and in case of explosion, there would be no danger of spatter- 
ing the operator with burning oil. Furthermore, as the explosion 
force would be upward, with the use of suitable screens practically 
all danger of flying glass could be eliminated. It is anticipated that 
with the coming year a tentative method may be prepared for sub- 
mission to the Society. 

Circuit Breaker Oils ——During the year the section studying 
this particular problem investigated the desirability of developing a 
method for measuring the viscosity of circuit breaker oils at low 
temperatures, and a joint committee composed of members of Com- 
mittee D-9 and Committee D-2 thoroughly investigated the necessity 
and desirability of formulating such a test method by taking the 
matter up directly with a large number of manufacturers and users 
of circuit breakers. As a result of this investigation it was finally 
decided that because of the apparent small demand for a method of 
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and the cost of such an investigation if undertaken, and the ease of 
getting sufficiently reliable low-temperature data by extrapolation 
from the A.S.T.M. Viscosity-Temperature Chart! developed by 
Committee D-2, that the committee go on record as favoring the use 
of this D-2 chart as a source of obtaining low-temperature viscosity 
data for switch oils. 


Subcommittee VII on Electrical Tests (E. S. Lee, chairman): 


The completed work for the year had resulted in the recom- 
mendation for advancement to standard of the Tentative Methods 
of Test for Resistivity of Insulating Materials (D 257-32 T), as 
proposed earlier in this report. 

Arrangements have been completed whereby Committee D-9 
becomes joint sponsor with Committee D-16 on Slate for the Ten- 
tative Methods of Test for Determining the Electrical Insulating 
Qualities of Slate (D 273-27 T). The activities for Committee 
D-9 have been assigned to Subcommittee VII, Section E, acting 
jointly with a group from Committee D-i6. Section E is investi- 
gating the available methods for electrical quality, and will study 
impact testing of slate. 


Subcommittee VIII on Insulating Papers and Fabrics (Treated and 
Untreated) (R. W. Chadbourn, chairman): 


During the year Subcommittee VIII has completed extensive 
changes in the Tentative Methods of Testing Varnished Cloths and 
Varnished Cloth Tapes Used in Electrical Insulation (D 295 — 32 T), 
slight modifications in Tentative Methods of Testing Sheet and 
Tape Insulating Materials for Dielectric Strength (D 149-32 T), 
and a tentative method of measuring thickness. The latter com- 
prises the apparatus and procedure previously included in Ten- 
tative Methods of Testing Untreated Paper Used in Electrical 
Insulation (D 202-32 T). The subcommittee also developed the 
proposed Tentative Specifications for Black Bias-Cut Varnished 
Cloth Tape and Tentative Specifications for Flexible Varnished 
Tubing, appended hereto.2? These recommendations are referred to in 
detail earlier in this report. 

Progress has been made along several other lines of investigation, 
as follows: 

Insulating Paper.—Considerable study has been made of the 
Nullpoint electrometric method and the Kohler-Hall method of 

1 This refers to the Tentative Standard Viscosity-Temperature Chart for Liquid Petroleum 
Products (D 341 - 32 T), Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 772 (1932); also 7. 


1933 Book of A.S.T.M. Tentative Standards, 5760s 
2 See pp. 809 and 815.—Ep. 
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determining acidity. The problem of titration seems to have been 
satisfactorily solved, but it appears that considerable attention must 
be given to the method of preparing the paper extract. Particular 
care must be taken to prevent hydrolysis of the cellulose. Laboratory 
investigation of this problem is under way. 

A comparison is being made of the paper testing methods of the 
Technical Association of the Pulp and Paper Industry and those of 
the A.S.T.M. with a view to reaching more complete agreement 
between the methods of the two societies. 

This report has been submitted to letter ballot of the committee, 
which consists of 62 members; 44 members returned their ballots, 
of whom 38 have voted affirmatively and none negatively. 


-_ Respectfully submitted on behalf of the committee, 

Ra H. L. Curtis, 


Eprroriat Note 


The proposed Tentative Specifications for Flexible Varnished Tubing 
Used in Electrical Insulation, for Black Bias-Cut Varnished Cloth Tape Used 
for Electrical Insulation and the Tentative Methods of Testing Sheet and 
Tape Electrical Insulation for Thickness were accepted for publication as 
tentative and appear on pages 815, 809 and 860, respectively. 

The proposed tentative revision of the Standard Methods of Testing 
Electrical Porcelain was accepted for publication as tentative and appears on 
page 1048. 

The proposed revisions of the Tentative Methods of Testing Sheet and 
Tape Insulating Materials for Dielectric Strength, Testing Compounds Used 
for Splicing Electrica] Cables and Filling Potheads, Testing Untreated Paper 
Used in Electrical Insulation, Testing Varnished Cloths and Varnished Cloth 
Tapes Used in Electrical Insulation, and Grading Natural Mica According to 
Size, Commercial Quality and Thickness were accepted. The methods as 
revised appear on pages 828, 818, 839, 864 and 837, respectively. 

The Tentative Methods of Test for Resistivity of Electrical Insulating 
Materials were approved at the annual meeting and subsequently adopted as 
standard by letter ballot of the Society on September 1, 1933, and appear in 
the 1933 Book of A.S.T.M. Standards, Part II, page 1107. 

The tentative revisions of the Standard Methods of Testing Molded 
Materials Used for Electrical Insulation and Methods of Testing Electrical 
Insulating Oils were approved for reference to letter ballot of the Society for 
advancement to standard. The methods in their revised form appear in the 
1933 Book of A.S.T.M. Standards, Part II, pages 1097 and 1087, respectively. 
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ple: REPORT OF COMMITTEE D-1l 
ON 
RUBBER PRODUCTS 


Committee D-11 on Rubber Products has held no meeting since 
the 1932 annual meeting of the Society. At the last meeting the 
committee voted to omit the usual fall meeting because of adverse 
business conditions and the fact that the work before the committee 
could be handled satisfactorily by correspondence. The spring meet- 
ing was cancelled because of the bank holiday and the very unsatis- 
factory conditions which prevailed in the rubber industry. In spite 
of this the work of the committee has gone forward and definite progress 
has been made. A meeting of the committee will be held prior to 
the presentation of this report to the Society when the report will 
be reviewed and other matters considered. 


RECOMMENDATIONS AFFECTING STANDARDS 
Withdrawal of Standards: 


The committee stated in its annual report for 1932' that it was 
the intention to recommend the withdrawal of certain specifications 
for several types of hose upon the completion of two proposed tentative 
methods of test, one for wrapped hose and one for braided hose. The 
basis for this action was stated to be that the present A.S.T.M. specifi- 
cations and methods of test relating to hose, with the exception of 
those for cotton rubber-lined fire hose (D 296 — 31 T), are not widely 
used for reasons which were enumerated. The two new methods of 
test have been completed and circulated in the committee. Since the 
committee has not met during the year it will be necessary for these to 
be considered by the committee at its meeting during the annual 
meeting and the methods subsequently presented to the Society 
through Committee E-10 on Standards. Pending this action, how- 
ever, the committee recommends at this time that the following three 
standard specifications and one tentative specification be withdrawn 
to be replaced by the proposed methods of test for wrapped hose and 


for braided hose, referred to in detail later in this report, when accepted x ae 


for publication as tentative: 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 478 (1932). 
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Standard Specifications for Wrapped Air Hose for Use with Pneumatic 
Tools (D 46 — 24); 

Standard Specifications for Braided Air Hose for Use with Pneumatic 
Tools (D 60 - 24); 

Standard Specifications for Wrapped Cold Water Hose (D 177 — 24) 

Tentative Specifications for Steam Hose (D 54-31 T).* 


The above recommendations have been submitted to letter ballot 
of the committee, which consists of 76 members, with the following 
results: 


Item Affirm- Not 


L ov Sranparps anp Tentative StanpaRp 


Standard Specifications for Air Hose for Use with Pneumatic Tools (D 46-24)..| 23 
Standard for Bralted Air Hose for Use with Peeumatie Tools (D 23 
Standard for Wrapped Cold Water Hose (D 177 — 24)..............c000- 23 
Tentative for Steam Hose (D 64-31 T)...........-c-ceeeceseececees 23 


oooo 


Proposed Tentative Standards: 


The following three new tentative methods of test have been com- 
pleted and will be presented to Committee D-11 at a meeting to be held 
during the annual meeting and, if subsequently approved by letter bal- 
lot of the committee, will be submitted to the Society during the sum- 
mer through Committee E-10 on Standards for publication as tentative: 

Proposed Tentative Methods of Testing Rubber Belting Used for 
Power Transmission.—The Standard Specifications for Rubber Belting 
for Power Transmission (D 53-24) were withdrawn in 1928 and at 
that time it was stated that they would be replaced with standard 
methods of test and a classification of the various types of trans- 
mission belting. The present proposed methods have been prepared 
in partial fulfilment of this promise. They are in substantial agree- 
ment with the methods which are acceptable to the Specifications 
Committee of the Rubber Manufacturers’ Association. 

Proposed Tentative Methods for Testing Wrapped Hose and Pro- 
posed Tentative Methods for Testing Braided Hose.—These methods of 
test relating to hose will be offered by the committee to the Society 
subsequent to the anrual meeting in accordance with its policy of 
standardizing methods of test used for rubber products rather than 
sponsoring detailed product specifications of the materials type. It 
is felt that test methods for evaluating rubber products require further 

8 Ibid., p. 1020. tad i 


: * Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 921 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 952. 

respectively. See Editorial Note, p. 411.—Eb. 


11930 Book of A.S.T.M. Standards, Part II, p. 1012. meng 
Ibid., p. 1016. 
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standardization before satisfactory product specifications can be pre- 
pared. It is the intention so far as possible to develop and include 
tests of the performance type. The present proposed methods are in 
general agreement with similar methods which have been approved 
by the Specifications Committee of the Rubber Manufacturers’ Asso- 
ciation and the committee believes that these should be accepted by 
the Society as tentative even though they may undergo further 
revisions through the introduction of new performance tests. 


Revision of Tentative Standards: 


The committee has completed and proposes to submit to the 
Society during the summer through Committee E-10 on Standards 
revisions in the following two tentative specifications: 

Tentative Specifications for Insulated Wire and Cable: 30 per 

cent Hevea Rubber (D 27 - 31 T)? 
Tentative Specifications for Insulated Wire and Cable: Per- 
formance Rubber Compound (D 353 — 32 T).3 

These revisions include a new Section on Cotton Braids which is 
an improvement and will replace the existing section on braids, the 
substitution of the former table on width and over-lap of rubber- 
filled cable tape which appeared in the specifications as issued in 1928, 
in place of the table adopted in 1932, a rearrangement of the material 
between the two specifications and a number of other minor changes. 
These revisions have been very carefully and thoroughly studied within 
the committee and are being proposed so as to put these specifications 
in most convenient form and in accord with the best and most economi- 
cal manufacturing practice. 


ACTIVITIES OF SUBCOMMITTEES 


Two new subcommittees of Committee D-11 are being formed. 
The first of these is a Subcommittee on Adhesion Testing for Rubber 
Products under the chairmanship of Mr. J. J. Allen. Its immediate 
assignment is to develop standard methods of test for measuring the 
adhesive strength of rubber to metal. This problem is of particular 
importance to the rubber and automotive industries and the sub- 
committee is an outgrowth of the former Section on Adhesion Testing 
of Subcommittee XVII on Rubber Products for the Absorption of 
Vibration. The second subcommittee is on Tests for Volume Increase 
of Rubber in Liquids and is under the chairmanship of Mr. O. M. 
Hayden. Its immediate problem is concerned with the development 


1 The revisions were accepted and the revised specifications appear on pp. 871 and 894. See 
Editorial Note, p. 411.—Eb. 

3 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 926 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 960. 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 916 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 977. 
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of suitable tests for comparing the swelling properties of rubber 
compounds which are to be subjected to the action of oils or various 
solvents. 

Mr. G. S. Haslam has been appointed chairman of Subcommittee 
XIV on Abrasion Tests for Rubber Products succeeding Mr. H. A. 
Depew. 

Subcommittee I on Mechanical Rubber Hose (E. G. Kimmich, 
chairman).—Subcommittee I is continuing the investigation of new 
performance tests which may be suitable for inclusion in the recently 
completed methods of test for wrapped hose and for braided hose 
referred to earlier in this report. Particular attention is being given 
to dynamic tests involving flexing of hose while under pressure. Tests 
of this type are in use in many laboratories but, as yet, there is little 
standardization and the results are more or less qualitative which 
renders exact duplication for specification purposes extremely difficult. 

Subcommitiee V on Insulated Wire and Cable (C. B. Martin, 
chairman).—This subcommittee was the only section of Committee 
D-11 which met during the Spring Group Meeting of A.S.T.M. Com- 
mittees in New York City in March, 1933. It has also actively 
carried on its work during the year through meetings of its sections 
and by correspondence. Important new work has been undertaken 
in the development of standard tests for rubber insulating compounds 
designed to resist the action of (a) acids and alkalies, (6) oil and 
(c) corona. For this work together with that now before the sub- 
committee it has been decided to divide the subcommittee into the 
three following sections: 

Section 1, under the chairmanship of Mr. R. A. Schatzel, to study 
cotton braids, cable tape, rubber insulation, resistant to acids and 
alkalies, and rubber insulation resistant to oil. 

Section 2, under the chairmanship of Mr. C. R. Boggs, to study 
rubber insulation resistant to corona. 

Section 3, under the chairmanship of Mr. J. W. Zink, to study 
braid saturants and finishes. 

Subcommittee X on Physical Testing of Rubber Products (A. W. 
Carpenter, chairman).—Since the work of Committee D-11 is being 
directed to standardization of test methods rather than to preparation 
of product specifications, the organization of its various subcommittees 
is more effective when the subcommittees are classified according to 
various types of tests. The field of Subcommittee X has, therefore, 
been appropriated to some extent by other subcommittees. It now 
appears that Subcommittee X can best serve as a coordinating com- 
mittee on methods of test rather than as a committee on the develop- 
ment of methods for physical testing. A very useful field of activity 
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On RUBBER PRODUCTS 


for this subcommittee will be the preparation of a collection of standard 
methods of tests for rubber products in the form of a manual similar 
to the pamphlets which have been prepared by Committees D-2 on 
Petroleum Products and Lubricants and D-9 on Electrical Insulating 
Materials. There is a real need for such a pamphlet for use by con- 
sumers of rubber products as well as manufacturers, and standardiza- 
tion will be greatly advanced by this means. Owing to the press of 
other duties the present chairman of the subcommittee has resigned 
and Mr. H. M. Frecker has been appointed to serve as chairman. 
Subcommittee X V on Life Tests for Rubber Products (R. A. Schatzel, 
chairman).—Subcommittee XV has completed a comparative test 
program using a single compound with unaged specimens cured in a 
single laboratory but tested in thirteen cooperating laboratories. This 
test program followed a previous extensive series of aging tests which 
were started by the subcommittee in 1928. The results of the earlier 
tests are being studied by a section of the subcommittee as reported 
last year,’ but early in the consideration of these results it became 
evident that considerable variation existed between the various labora- 
tories in the stress-strain results obtained with what were supposed 
to be identical samples. It was therefore necessary, since the aging 
results are measured in terms of change in stress-strain properties, 
to ascertain what variations might be expected between various 
laboratories in the determination of stress-strain properties of unaged 
samples. This is in effect a calibration of the various laboratories 
and the test method used. For this purpose the present series of tests 
were designed and carried out. Since the report of the subcommittee 
furnishes valuable information concerning the reliability of the stand- 
ard test for the stress-strain relation of rubber, which is of great 
importance to all who are concerned with the testing of rubber, the 
complete report is appended hereto. This report of the subcommittee 
will be supplemented at a later date with a summary and analysis of 
the results of the previous work on aging tests in order to present a 
comprehensive view of the status of aging tests for rubber products. 
Subcommittee XVII on Rubber Products for Absorbing Vibration. 
—In evaluating rubber compounds which are to be used under com- 
pressive stresses for purposes of vibration absorption the measurement 
of the resistance of the rubber to permanent distortion is of impor- 
tance. Obviously, a rubber compound which retains its resilience and 
does not permanently distort to any appreciable degree under the 
conditions and during the period of normal service life is most suit- 
able for vibration absorption. Subcommittee XVII on Rubber 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, PartI,p.480(1932), 
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Products for Absorbing Vibration has given its attention for some 
years past to the development of a suitable method for the meesure- 
ment of this property of rubber and to the development of apparatus 
for carrying out the test. In the early discussions, the property of 
rubber whereby permanent distortion results from compressive loads 
was called “‘cold flow.” In general, however, tests of this property 
are conducted at temperatures above normal in order to accelerate 
them. The committee, therefore, feels that the term ‘“compression- 
set”’ is preferable, especially since actual low-temperature tests of 
related properties are not infrequent. 

A survey was made of the automotive and rubber industries for 
the purpose of assembling information concerning the various methods 
and equipment used in measuring this property. Many variations 
were found to exist but, in general, the methods could be classified as 
follows: 

1. Measuring the distortion after cutting a square or circular 
disk from the rubber part under test and placing it at a given tempera- 
ture for a specified time, either under constant compression, or 
under constant deflection. 

2. Measuring the distortion after forcing a metal disk or washer 
into the rubber part under a constant pressure for a given time at a 
specified temperature. 

Comparative tests were next made of the various methods with 
seven different laboratories cooperating. The results showed wide 
variations indicating that greater standardization than existed was 
necessary in the method of preparing the samples, the method of 
conducting the test and in the equipment used. The subcommittee 
then outlined the following program: (1) develop a satisfactory stand- 
ard test apparatus; (2) repeat the comparative flow tests when the 
apparatus is developed; and (3) develop specifications from the 
results covering apparatus and method of test. 

As a first step in this program the subcommittee collected detailed 
information concerning the different types of apparatus actually in 
use which was then furnished, together with suggested specifications, 
to several instrument makers who cooperated with the subcommittee. 
Only one of the instrument makers, the Tinius Olsen Testing Machine 
Co., has continued working with the subcommittee to the point of 
developing and submitting proposed standard test apparatus. 

While this apparatus was being developed, a certain amount of 
standardization of the test method has occurred within the automotive 
industry and the method used by the laboratories of the Chrysler 
Corporation has found quite general cacaptones, replacing some of 
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the earlier methods. The test has been carefully studied and reported 
in the technical literature’ and is now frequently found in purchase 
specifications for rubber parts. In practice, minor variations still 
occur which lead to argument and disagreement so that further 
standardization is desirable. 

The subcommittee has considered a proposed method of test for 
compression-set of rubber used for vibration absorption which covers 
both the apparatus and the test but is not yet ready to present this 
to the Society. 


we 


This report has been submitted to letter ballot of the committee 
which consists of 76 members; 36 members returned their ballots, 
all of whom have voted affirmatively. 


| 


Respectfully submitted on behalf of the committee, i e5 
H. A. DEPEw, 
Chairman. 
ARTHUR W. CARPENTER, 
Secretary. 
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EDITORIAL NOTE 


The withdrawal! of the Standard Specifications for Wrapped Air Hose for 
Use with Pneumatic Tools, for Braided Air Hose for Use with Pneumatic Tools, 
for Wrapped Cold Water Hose and Tentative Specifications for Steam Hose 
was approved. 

Recommendations to Committee E-10 on Standards.—The proposed Tentative 
Methods of Testing Rubber Belting Used for Power Transmission, Methods of 
Test for Rubber Hose, Braided Construction and for Rubber Hose, Wrapped 
Construction, referred to in the report, were subsequently accepted for pub- 
lication as tentative on August 16, 1933, by Committee E-10 on Standards and 
appear on pages 904, 909 and 915, respectively. 

Revisions of the Tentative Specifications for Insulated Wire and Cable: 
30 per cent Hevea Rubber and for Insulated Wire and Cable: Performance 
Rubber Compound, referred to in the report, were accepted on August 16, 1933, 
by Committee E-10 on Standards. The specifications in their revised form 
appear on pages 871 and 894, respectively. 


1 P. D. Abbott, Industrial and Engineering Chemistry, ‘Second nied Edition, p. 145 (1930). 
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REPORT OF SUBCOMMITTEE XV ON LIFE TESTS FOR RUBBER 
PRODUCTS 


A series of physical tests made at 13 cooperative laboratories on 
a single compound with unaged specimens cured in a single labora- 
tory has been carried out under the jurisdiction of Subcommittee XV 
in order to explain or determine the cause of wide variations in results 
obtained in a previous extensive series of aging tests which were 
undertaken in 1928 by the subcommittee. 

_ The program decided on was as follows: 

‘1. Tests were run on one stock of the following formula: 


INGREDIENTS Parts BY WEIGHT 
Di-ortho-tolylguanidine 0.75 


2. The cure selected from a series of cures was 40 minutes at 
287 F. 

3. The test slabs were prepared in a single laboratory in accord- 
ance with the standard procedure of the American Chemical Society.’ 

4. Each of the 13 cooperating laboratories received a set of 
dumb-bell specimens already died out for test from a test slab and 
an undied slab. 

5. The standard American Chemical Society die for the dumb- 
bell type test specimen was to be used. When dies other than the 
standard A.C.S. die were used these have been recorded. 

6. Each laboratory tested and reported separately results on 
the died and undied specimens. All five strips were tested and an 
average made in accordance with the A.C.S. procedure. 

7. Complete stress-strain data were obtained at 100 per cent 


The data obtained in these cooperative tests are given in the 
accompanying Tables I, II and ITI. 


1 Rubber Chemistry and Technology, Vol. 3, p. 179 (1930); also The Rubber Age, Vol. 26, p. 429 
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cain on the Test: 


1. E. I. duPont de Nemours and Co. cured the sheets and made 
their tests three days after testing. They show a higher elongation 
than any one else, and a correspondingly lower modulus. 

2. Four of the thirteen laboratories used dies other than the 
standard A.C.S. die. 

3. The temperature of testing varied from 68 to 85 F. (20 to 29 C.). 

4. With the exception of the original tests by the duPont labora- 
tory, the other twelve laboratories made their tests within a: month 
of each other. 

5. Reported relative humidity ranged from 43 to 80 per cent. 


TABLE I.—TEsTING CONDITIONS IN COOPERATING., LABORATORIES FOR COMPARATIVE 

DATE oF or Testinc, 

LABORATORY TESTING DEG. FAHR. PERCENT Typeor Diz 

Goodyear Tire and Rubber Co... Sept. 8, 1932 84 

General Cable Corp Sept. 21, 1932 76 

E. I. duPont de Nemours and Co. July 25, 1932 

American Zinc Sales Co Sept. 29, 1932 

B. F. Goodrich Co Sept. 14, 1932 

St. Joseph Lead Co Sept. 16, 1932 

U. S. Bureau of Standards Sept. 7, 1932 

Firestone Tire and Rubber Co... Sept. 20, 1932 

Fisk Rubber Co................ Sept. 13, 1932 

Bell Telephone Labs., Inc . 22, 1932 

Dunlop ' Tire and Rubber Corp. of 

. 21, 1932 

United States Rubber Co Oct. 5, 1932 

Okonite Co Oct. 3, 1932 68 


6. Two laboratories reported that difficulty was experienced in 
obtaining breaks within the gage marks. 

7. Variations in modulus were most apparent at low elongations 
and at 700 per cent elongation. 

8. With only two exceptions, the undied samples gave higher 
results than the died samples. 

9. The average tensile strength of this stock as reported by the 
13 laboratories checks within 50 lb. per sq. in. of stock No. 1 of the 
original investigation. Modulus of stock No. 1 at 400 per cent 
elongation on either cure, or on the average, also checks very closely 
with the modulus found here. The two stocks differ slightly in the 
zinc content. 


Conclusions: 


In designing this test two checks are provided. The first is a 

check of the influence of die on results secured. This will be evident 
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by the variation in results obtained on died as against undied samples. 
The second is more difficult to evaluate and is a check on agreement 
of actual values obtained between laboratories when following a 
standard test method. In this, many quantities not measurable 
enter, such as testing machines, test conditions and the personal 
equation of the operator. 


TABLE II.—Stress-StrRaAIn DATA OBTAINED BY COOPERATING LABORATORIES IN 
COMPARATIVE TESTS OF RUBBER. 


Ultimate 
Percentage Elongation...........scscecccsssees 100 | 200 | 300 | 400 | 500 | 600 | 700 Ib. 3 con 
in 1 in., 
84. per cent 
Resvuts on Cur wits American Society Dre at One LaBORATORY 
STRESS, LB. PER 8Q. IN. 
307 | 507 | 918 | 1830 | 3195 | 3400 712 
306 | 499 | 962 | 1923 | 3422 714 
250 775 | 1625 | 2075 § 3725 760 
389 | 590 | 1066 | 1950 | 3250 | 3506 705 
260 | 509 930 | 1870 | 3324 712 
300 | 510 | 1100 | 2265] .... 3232 659 
282 | 476 915 | 1885 | 3385 | 3490 710 
270 | 445 | 870 | 1770 | 3355 705 
283 | 575 | 1142 rae, 3792 682 
195 | 375 | 755} 1 690 
189 | 395 | 811 | 1814 | 3286 § 3320 702 
324 | 505 | 969 pig. 2950¢ 680 
257 | 449 | 749 | 1430 | 2864] 3465 728 
279 | 480 | 935 | 1909 | 2854] 3490 703 
Resvuuts on Sitar Test Stans, Lasoratory Corrine Own Specimens 
Srress, LB. PER SQ. IN 
318 | 523 | 974 | 2000 | 3470 | 3470 700 
302 | 506 | 952 | 1837 | 2845 | 3606 746 
250 | 375 | 775 | 1625 | 2075 § 3725 760 
434 | 661 | 1228 | 2233] .... 3322 675 
270 | 514 962 | 1975 | 3400 | 3531 702 
300 | 540 | 1125 | 2300] .... 3360 658 
290 | 488 | 943 | 1970 | 3540] 3760 715 
275 | 470 | 930 1915 | 3590 7 3690 710 
262 | 517 | 1108 -ose | 3325 657 
220 | 385 | 795] 1775] .... 3330 690 
223 | 408 | 853 | 1 3444 | 3730 715 
334 | 536 | 1075 | 2218 | .... 3320 680 
247 | 472 2928 | 3520 722 
200 | 494 | 977 | 2003 | 3323 | 3514 701 


1. Variation in Ultimate Tensile Strength—A study of the data 
seems to justify the general conclusions as given in the following 
Paragraphs (a) to (e), inclusive, referring to died specimens versus 
undied specimens. Paragraph (f) refers to the results of the indi- 
vidual laboratory compared to the average tensile strength of all 
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(a) The average variation in individual laboratories in the 
checking of died as against undied samples is 5.8 per cent. 

(b) The results from five of the twelve laboratories checking 
died as against undied samples check within 2 per cent. 

(c) Seven of the twelve laboratories get results checking the 
died versus the undied samples within 6 per cent. 

(d) Nine laboratories check within 8 per cent and three labora- 
tories report values varying over 10 per cent. 

(e) Of the five laboratories which do not check within 6 per 
cent, three use special dies and therefore at least a part of the wider 
discrepancy may be attributed to die shape. Another of these 


TaBLe ITI.—SuMMARY—AVERAGES OF STRESS-STRAIN DaTA FOR BotH DIED AND 
Unpriep SAMPLES (TABLE II). 


Tensile 


304 | 503 
250 | 375 
412 | 626 
265 | 512 
300 | 525 
286 | 482 
273 | 458 
273 | 546 
208 | 380 
206 | 402 
329 | 521 
252 | 461 
285 | 487 


* Average for died specimen only. 
laboratories reports difficulty in making the test. Numerous jaw 
breaks were experienced with the result that only one value is con- 
sidered in the tensile strength. This result may properly be disre- 
garded and therefore there is only one laboratory using standard 
die and not checking within 6 per cent. 

(f) The results of all laboratories checked against the average 
tensile strength show a maximum variation of approximately 6 per 
cent if the result based on one figure is disregarded. 

2. Variation in Ultimate Elongation.—Comparing the elongation 
of died versus undied samples, exceedingly close checks are obtained. 
This is not surprising, inasmuch as there are only two major factors 
influencing this determination, temperature and the personal equation. 
The average variation is only 1.6 per cent and the highest variation 
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3. Variation in Modulus.—At low stresses and again as ultimate 
elongation is approached, considerable variation is found. Taking 
400 per cent and 600 per cent elongation for a basis of comparison, 
the percentage variation is quite small. The average variation is 
approximately 6 per cent for both elongations. Inasmuch as modulus 
and ultimate elongation are so closely connected, the conclusions 
noted above under tensile strength variations apply here. 

4. General.—In general, it is reasonable to expect a variation of 
6 per cent in physical testing of samples in one laboratory or in com- 
paring the results of one laboratory against another. 

The results of this test as compared against the data reported 
for stock No. 1 in the original investigation show the following: 

(a) That the average tensile strength checks very closely 
when the average is properly taken; 


checks very closely; and 
(c) That the variation in tensile strength as reported by 
individual laboratories considering only fair averages is much 
closer in this test than in results reported for stock No. 1. 
Results on stock No. 1 show a variation in tensile strength of 
from 2920 to 4144 lb. per sq. in. Results on this test vary from 
3232 to 3792 Ib: per sq. in. a 


(b) That the average stress at 400 per cent elongation also 
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Respectiully submitted on behalf of the subcommittee, 
R. A. SCHATZEL, 
Chairman. 
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baa TEXTILE MATERIALS 


ON 


Committee D-13 on Textile Materials has held its two customary 
interim meetings since the 1932 annual meeting of the Society. The 
fall meeting was held at the Mayflower Hotel, Akron, Ohio, on 
October 27 and 28, 1932, and the spring meeting at the Hotel New 
Yorker, New York City, on April 6 and 7, 1933. The number of 
members and guests in attendance at the fall and spring meetings ~ 
was 50 and 60, respectively. A third meeting of the committee will — 
be held at Chicago, Ill., in conjunction with the annual westing of 
the Society in June. 

The committee records with deep sorrow the death of Dr. W. F. 
Edwards at his home in Englewood, N. J., on January 12, 1933. 


Doctor Edwards was intimately identified with the work of the Ve 


Society and of this committee for many years and served as the chair- 
man of Committee D-13 for four years. His passing has caused 
a feeling of deep personal loss throughout our membership. 

The Advisory Committee, at the spring meeting, decided to 


discontinue Subcommittee A-6 on Rope Fibers and Subcommittee B-3 _ hs 
on Knit Goods on account of their inactivity. A new Section VIII 


on Sewing Threads consisting of eleven members has been organized 
under Subcommittee A-1 on Cotton. Mr. K. B. Cook is the tem- 
porary chairman and it is the expectation that this section will be 
actively functioning in the fall. 


Three interesting papers arranged through the Subcommittee on _ rae 
Papers (Dean Harvey, chairman), have been presented before the 7° Se 


committee on the following subjects: 


‘ihe “Cotton Fiber Quality; What Do We Know About It,” 
by R. W. Webb; 


“Modern Testing Methods,” by O. A. Belger; 


‘Testing Cotton Yarns,” by G. B. Haven. 

The following members of the committee are serving as its 
representatives on committees of other organizations: Mr. A. M. 


Tenney on the Subcommittee on Rayon of the American Association 
of Textile Chemists and Colorists; Mr. Ephraim Freedman on the 


“A Comparison of the Skein and Serigraph Methods of 3h a - 
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Textile Shrinkage Committee of the Textile Section of the New 
York Board of Trade; Messrs. A. M. Tenney, W. H. Whitcomb, 
and R. T. Fisher, the latter in place of the late Dr. W. F. Edwards, 
on the Sectional Committee on Specifications for Sheeting function- 
ing under the procedure of the American Standards Association. 

The committee having in charge the preparation of the new edition 
of the D-13 Pamphlet on Textile Materials to be issued soon after 
the annual meeting consists of Messrs. W. H. Whitcomb, W. E. 
Emley, K. B. Cook, D. C. Scott, and D. G. Woolf. The pamphlet 
will contain all the standard and tentative specifications, methods 
of testing, and definitions of terms relating to textile materials which 
the committee has developed, and will be more conveniently indexed 
and arranged than the present edition. 

The curtailment in business activity does not seem to have 
materially affected the work of this committee for it comes to the 
end of its year with a record of accomplishments. The officers of 
the committee take this opportunity to express their full appreciation 
of the voluntary service rendered by the chairmen and members of 
the subcommittees during the past year. 

The present membership of the committee is 156, of whom 63 
are classified as producers, 45 as consumers and 48 as general interest 


members 4 
RECOMMENDATIONS AFFECTING STANDARDS op | 


The recommendations of the committee regarding standards and 
tentative standards under its jurisdiction are summarized below 
together with the analysis of the letter ballot on each item. 
Comments, where necessary, are made under the Activities of 
Subcommittees. 

I. Proposed Tentative Standards—The committee recommends 
for publication as tentative the following two new specifications and 

one new method of test, as appended hereto: 

Tentative Specifications for Holland Cloth; 
Tentative Specifications for Asbestos Roving;? 
Tentative Methods of Test for Small Amounts of Copper “e Man- 

ganese in Textiles.* 

IT. Proposed Revision of Standards—The committee is recom- 
mending revisions in nine of the present standards covering textiles. 
These revisions are divided into two groups as follows: 

Group A.—Revisions in the following standards which the 
committee recommends be made immediately and accordingly asks 


1 See p. 924.—Ep. 
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On TextTILE MATERIALS 
for the necessary nine-tenths vote at the annual meeting in order 
that the revisions may be submitted to letter ballot of the Society _ 
for immediate adoption as standard: 


Standard Specifications for Tolerances and Test Methods for Tire Fabrics 
Other than Cord Fabrics (D 122-30), revised as given in Appendix I, item 
No. 1; 

Standard Specifications for Tolerances and Test Methods for Tire Cord, 
Woven and on Cones (D 179 - 30), revised as given in Appendix I, item No. 2; 

Standard Specifications for Tolerances for Hose Ducks and Belt Duck; 
(D 181-25), revised as given in Appendix I, item No. 3; 

Standard Specifications for Tolerances and Test Methods for Cotton 
Yarns, Single and Plied (D 180-27), revised as given in Appendix I, item 
No. 4; 

Standard Specifications for Tolerances and Test Methods for Electrical 
Cotton Yarns (D 203-25), revised as given in Appendix I, item No. 5; and 

Standard Specifications for Tolerances and Test Methods for Cotton 
Sewing Threads (D 204 - 27), revised as given in Appendix I, item No 6. 


Group B.—Revisions in the following standards recommended 
for publication as tentative for one year before referring them to 
letter ballot of the Society for adoption: 


Standard General Methods of Testing Woven Textile Fabrics (D 39 - 27), 
revised as given in Appendix I, item No. 7; 

Standard Specifications for Tolerarices and Test Methods for Certain 
Light and Medium Cotton Fabrics (D 274 - 29), revised as given in Appendix I, 
item No. 8; and 


Standard Specifications for Tolerances for Hose Ducks and Belt Ducks 
(D 181-25), revised as given in Appendix I, item No. 9. 


IIT. Proposed Revision of Tentative Siandards——The committee 
is presenting extensive modifications of the following tentative 


methods and definitions and recommends that, as revised, they be 
continued as tentative: 


Tentative Methods for Identification of Textile Fibers and Their Quan- __ i | 


titative Determination in Mixed Goods (D 276-31 T),! completely revised, 
as appended hereto;? and 

Tentative Definitions of Terms Relating to Textile Materials (D 123 - 
30 T),* completely revised, as appended hereto.‘ 


IV. Advancement of Tentative Standards to Standard.—The com- © . 


mittee recommends that the following five tentative specifications 


be advanced to standard: 


1 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 1009 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 1047. 


2 See p. 931.—Eb. 


* Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1254 (1930); also 1932 Book of A.S.T.M. _ 


Tentative Standards, p. stone 
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Tentative Specifications for Tolerances and Test Methods for Knit Goods 
(D 231 — 28 T),' revised as given in Appendix I, item No. 10; 

Tentative Specifications and Tests for Cuban (Jute) Raw Sugar Bags 
(D 275 - 27 T)? 

Tentative Specifications and Test Methods for Asbestos Tape for Electrical 
Purposes (D 315 31 T);# 

Tentative Specifications for Chafer Tire Fabrics (D 316-31 T);? and 

Tentative Specifications for Enameling Duck for the Tire Industry 
(D 336-31 T).* 


V. Advancement of Tentative Revision of Standards to Standard.— 
The committee recommends that the tentative revisions‘ of the 


following three standards,’ which have been standing for a year or 
more, be advanced to standard: 


Revision of Standard Specifications for Textile Testing Machines 
(D 76-27); 

Revision of Standard Specifications for Tolerances and Test Methods for 
Cotton Sewing Threads (D 204-27); and 

Revision of Standard Specifications for Tolerances and Test Methods for 
Asbestos Yarns (D 299 — 29). 


VI. Withdrawal of Standard.—The committee recommends that 
the Standard Definitions of Terms Relating to Textile Materials 
(D 123-—30)* be withdrawn These definitions are being replaced 
by the extensive list of definitions being recommended for publication 
as tentative.’ 


The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee, which consists of 156 members, 
with the results shown in the accompanying Table. 


ACTIVITIES OF SUBCOMMITTEES 
Subcommittee A-1 on Cotton (K. B. Cook, chairman):  sgbewttin 
Section I on Cotton (H. H. Willis, chairman).—This section 
reports a limited amount of work done in relation to the spinning 
qualities of cotton. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 1099 (1928); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 1012. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. 1041 (1927); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 1024. 

3 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, pp. 996, 1000, 993 (1931); also 1932 Book 
of A.S.T.M. Tentative Standards, pp. 1027, 1031, 1016. 

4 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 1006, 1004, 1005 (1932); also 1932 
Book of A.S.T.M. Tentative Standards, pp. 1150, 1148, 1149. 

§ 1930 Book of A.S.T.M. Standards, Part II, pp. 1060, 1072, 1099. 

# 1930 Book of A.S.T.M. Standards, Part II, p. 1107. a eet a 
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On TEXTILE MATERIALS 


TABLE I.—ANALYsiIs OF LETTER BALLOT VOTE. 


Section II on Cotton Yarns (R. H. Adams, chairman).— 
This section is presenting revisions in the Standard Specifications 
for Tolerances and Test Methods for Cotton Yarns, 
Plied (D 180-27) (item No. 4, Appendix I) and in the Standard 
Specifications for Tolerances and Test Methods for Electrical Cotton 
Yarns (D 203 —25) (item No. 5, Appendix I). These changes insert 
in both specifications a method for the determination of the twist 


Single and 


Items 


Affirm- 
ative 


I. Proposep Tentative 


Tentative Specifications for Holland 
Tentative ethods cf Test for Small Amounts of Copper and Manganese in Textiles. . 


Il. Prorosep Revision or SranpaRps 
ond Test Methads for Five Fabsles Other than Cord Fabrics 


Specifications for Tolerances for Hose Ducks and Belt Ducks (D 181 - 25), immediate 

Specifications for Tolerances and Test Methods for Electrical Cotton Yarns (D 203 - 25), 


Met Methods of Testing Woven Textile Fabries (D 39~ 
for Tolerances and Test Methods for in Light and Medium Cotton 

Specifications for Tolerances for Hose Ducks and Belt Ducks (D 181-25)............. 


III. Propossp Revision or Tentative STanparps 


and Test Methods for Knit Goods (D 231 - 28 T), as revised 

or 

Specifications for Chafer Tire Fabries 


V. ADVANCEMENT OF TENTATIVE Revision or Sranparps To StanDARD 
Specifications for Textile T: 
for Tolerances Test Methods for Cotes Sewing Threads (D 204 - 27). . 

for Tolerances and Test Methods for Asbestos Yarns (D 299- 29)........ 


VI. Wrraprawat or Sranparp 


Standard Definitions of Terms Relating to Textile Materials (D 123 -30).............. 


28 


44 


0 


recommended for immediate adoption as standard. 
P I-28 


in single yarns, and stipulate the number of tests and the tolerance 
for single yarn twist. The recommended method removes in large 
part the element of the personal equation which so commonly enters 
into the measurement of this highly varying property of yarns. 
The method is one which has been found by experimentation to 
be rapid and to give reproducible and reasonably reliable results. 
In order that these two specifications may appear in their revised 
form in the 1933 issue of the Book of Standards, the revisions are 
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Section III on Light and Medium Cotton Woven Fabrics (R. T. 
Fisher, chairman).—This section is presenting for publication as 
tentative, revisions of the Standard Specifications for Tolerances 
and Test Methods for Certain Light and Medium Cotton Fabrics 
(D 274-29) (item No. 8, Appendix I). Changes are made in the 
present tentative method for determination of tear resistance to 
correspond to those more fully set forth hereafter under Subcom- 
mittee B-1, Section I. There is also incorporated in the specifications 
a shrinkage test procedure based upon that developed by the American 
Association of Textile Chemists and Colorists. The need for such a 
test for washable cotton fabrics is the reason for its inclusion. 

Section IV on Tire Fabrics (B. H. Foster, chairman).—The work 
of this very active section has resulted in numerous recommendations. 
The section is presenting proposed Tentative Specifications for 
Holland Cloth, appended hereto,' which cover the No. 1 and No. 2 
constructions of this fabric for use in the tire industry. A test for 
plucking or flaking will be inserted later as soon as a satisfactory 
one has been developed. The specifications were prepared as a 
result of a demand for them by both producers and consumers of 
this material. 

In the Standard Specifications for Tolerances and Test Methods 
for Tire Fabrics Other than Cord Fabrics (D 122 —- 30) (item No. 1, 
Appendix I), the section is presenting for immediate adoption re- 
visions which incorporate a method for the determination of the 
twist in single yarns and tolerance for single yarn twist identical 
with that referred to under Subcommittee A-1, Section II. In the 
Standard Specifications for Tolerances and Test Methods for Tire 
Cord, Woven and on Cones (D 179 — 30) (item No. 2, Appendix I), 
the section is incorporating the same method of single twist deter- 
mination and tolerance. Additional changes include a tolerance 
for the average weight of cord on cones, a method and tolerance for 
determining the yards per pound from cones, sections dealing with 
adjustment for moisture regain against shipments, and a method 
of calibrating and checking cord testing machines. In order that 
these two specifications may appear in their revised form in the 
1933 issue of the Book of Standards, the revisions are recommended 
for immediate adoption as standard. 

The section has received no important criticisms of the Ten- 
tative Specifications for Chafer Tire Fabrics (D 316-31 T) and 
the Tentative Specifications for Enameling Duck for the Tire In- 
dustry (D 336-31 T) while in the tentative status. It believes 
them to be entirely satisfactory and is accordingly recommending 
their advancement to standard. 

1 See p. 924.—Ep. 
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Section V on Hose, Belt, and Numbered Duck (B. L. Whittier, 
chairman).—This section is presenting two types of revisions in the 
Standard Specifications for Tolerances for Hose Ducks and Belt 
Ducks (D 181-25) (items Nos. 3 and 9, Appendix I). First, item 
No. 3, by suitably changing the captions of certain sections to make 
them more inclusive, tolerances for certain specific classes of ducks 
are deleted without impairing the present character, usefulness, and 
breadth of the specifications. The section is requesting immediate 
adoption of these revisions as standard. Second, the section is making 
the specifications more complete by including methods of test for 
width, weight, count, thickness, crimp, and tensile strength. These 
revisions are represented by the new sections referred to in item 
No. 9, Appendix I, and are being recommended for publication as 
tentative. 

Section VI on Narrow Fabrics (F. S. Mapes, chairman).—This 
section reports that interest in specifications for shoe tapes is lacking, 
but that it is still working upon the development of interest in speci- 
fications for automotive webbing. This section is reporting the 
withdrawal of Standard Specifications for Tolerances and Test Meth- 
ods for Electrical Silk and Cotton Tapes (D 259 — 27) which have 
been replaced by the existing Tentative Specifications D 259-31 T. 

Section VIII on Sewing Threads (K. B. Cook, acting chairman).— 
This section has now been organized with a membership of eleven. 
It is presenting revisions in the Standard Specifications for Tolerances 
and Test Methods for Cotton Sewing Threads (D 204-27) (item 
No. 6, Appendix I), which add the same method of determining the 
twist in single yarns that is referred to under Subcommittee A-1, 
Section II. In order that these specifications may appear in their 
revised form in the 1933 issue of the Book of Standards, the revisions 
are recommended for immediate adoption as standard. The section 
is also recommending that the tentative revision in these specifications 
which has been standing for more than a year, be advanced to 
standard. 


Subcommittee A-2 on Rayon (A. M. Tenney, chairman): 


Section I on Rayon (A. M. Tenney, chairman).—This section is 
working upon a complete revision of the Tentative Specifications for 
Tolerances and Test Methods for Rayon (D 258-32 T) and hopes 
to present them during the coming year. 

Section II on Rayon Fabrics (Alexis Sommaripa, chairman).— 
This section reports a well attended and interesting on 
of testing rayon linings. 


es 
1e 
to 
n- 
ns 
in 
a 
‘4 
or 
2 
or 
= 4 
ry 
a 
of 
3 
1s 
1, 
e- 
1e 
al 
1e 
4 
re 
ce 
or | 
at 
are 
d — 
id 
eS 
1g 


oA REPORT OF COMMITTEE D-13 


Subcommittee A-3 on Wool (G. E. Hopkins, chairman): pe as 


This newly organized subcommittee now has a membership of 
seventeen, and it is busily at work upon several important projects. 
Methods for determining the hard scoured content of wool will soon 
be ready for presentation. Until such time the subcommittee recom- 
mends that the Tentative Methods of Testing Grease Wool and 
Allied Fibers for Scoured Content (D 232-25 T) be continued as 
tentative. Work on specifications for felt and for woolen and 
worsted yarns is showing progress but those for woolen and 
worsted fabrics are temporarily being held in abeyance until a more 
extensive representation of cloth manufacturers can be secured. An 
extensive glossary of wool terms will soon be ready to forward 
to Subcommittee B-2 on Nomenclature and Definitions. 


Subcommittee A-4 on Asbestos: 


Section I on Asbestos Textiles (J. M. Weaver, chairman).—The 
progressive work of this section has resulted in the completion of 
proposed Specifications for Asbestos Roving which are being pre- 
sented for publication as tentative, as appended hereto.! The section 
has received no important criticisms of the Tentative Specifications 
and Test Methods for Asbestos Tape for Electrical Purposes (D 315 - 
31 T) while in the tentative status. It believes them to be entirely 
satisfactory and is accordingly recommending their advancement to 
standard. For the same reason it is recommending that the ten- 
tative revision which has been standing for more than a year in the 
Standard Specifications for Tolerances and Test Methods for Asbes- 
tos Yarns (D 299 — 29) be advanced to standard. 


Subcommittee A-5 on Jute, Ramie, and Linen: 


Section I on Sugar Bags (A. E. Davieau, chairman).—This 
section is recommending that the Tentative Specifications and Tests 
for Cuban (Jute) Raw Sugar Bags (D 275-27 T) be adopted as 
standard. The recognition of these specifications by the Indian 
Jute Mills Association of Calcutta, India, which it was hoped might 
be secured, seems to be no nearer on account of the continuance of 
troubled conditions in that country. Furthermore, these speci- 
fications have been tentative since 1927, which is ample time for 
criticism, and the section accordingly believes they should be adopted 
as standard. 


Subcommittee B-1 on Methods and Machines (W. D. Appel, chairman) : 


Section I on Methods (W. D. Appel, chairman).—This section 
is presenting for publication as tentative, revisions in the Standard 


1 See p. 921.—Eb. 
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General Methods of Testing Woven Textile Fabrics (D 39-27) 
of (item No. 7, Appendix I), which greatly improve the standard. _ 
ts. These changes introduce a new test procedure for the determination _ 
on of elongation; they interchange the present preferred and alternate 
m- methods for determining tear resistance and make the speed of the 
nd pulling jaw alike for both tests; finally, they revise the definition of 
as crimp therein to agree with the standard definition. 
nd This section has completely rewritten the Tentative Methods for 
nd Identification of Textile Fibers and Their Quantitative Determination oy 
ore in Mixed Goods (D 276 - 31 T) and is presenting the greatly changed _ 
An and improved procedures as a revision of the present tentative _ 
urd methods under the new title of Tentative Methods for the Identi- 
fication of Fibers in Textiles and for the Quantitative Analysis of — ; 
Textiles, as appended hereto.! The methods for identification con- es a 
tain an abridged key for use with mixtures of the commonest fibers, _ 
‘he such as, cotton, linen, jute, rayon, silk, and wool. A more com- 
of prehensive analytical key is also included for general mixtures of _ 
re- all important fibers of mineral, animal, and vegetable origin. The © 
ion method of analysis provides for the quantitative determination of 
ons the water, total non-fibrous materials, cellulose acetate rayon, silk, . 
al regenerated cellulose rayon, wool, and cotton present in textiles 
ely composed of two or more of these materials. The section is pre-e 
to paring a new set of photomicrographs of fibers to be included as an 
en- appendix to the revised methods. "4 aa 
the Section IT on Machines (H. J. Ball, chairman).—This section is _ 
es- recommending that the revision which has been standing as tentative 
for more than a year in the Standard Specifications for Textile Test- 
ing Machines (D 76 — 27) be advanced to standard. i 
his Subcommittee B-2 on Nomenclature and Definitions (A. L. Brassell, 
sts chairman): 
_as This subcommittee is presenting for publication as tentative a in as . 
1an new and expanded list containing 139 textile definitions and terms. — a 2 
ght This contains some definitions which are found in the present Stand- | 
of ard Definitions of Terms Relating to Textile Materials (D 123 - 30) 
eci- and in the Tentative Definitions of Terms Relating to Textile Materials = 
for (D 123-30 T), as well as many new terms. The changes are so 
ted extensive that the subcommittee is recommending the withdrawal 
of the Standard Definitions D 123-30 and is presenting the new ag 
' list, appended hereto,? as a revision of the Tentative Definitions aa 
n): 
D 123 - 30 T. 
oer This subcommittee has many more terms under consideration 


for which it hopes to present acceptable definitions in the near future. 
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It is also collaborating with Subcommittee A-3 on Wool on a list of 
definitions and terms relating particularly to wool. 


Subcommittee B-3 on Knit Goods (A. E. Davieau, temporary chairman): 


This subcommittee is presenting revisions in the Tentative 
Specifications for Tolerances and Test Methods for Knit Goods 
(D 231-28 T) (item No. 10, Appendix I). The changes are made 
so as to include the motor-driven diaphragm bursting tester as an 
approved type of testing machine. This decision was reached after 
a consideration of data obtained from comparative tests of the two 
types of testers which are in commercial use. In the absence of 
criticism while in the tentative status, the subcommittee believes the 
specifications to be entirely satisfactory, and is accordingly recom- 
mending that they be advanced to standard as revised. 


Subcommittee B-4 on Bleaching, Dyeing and Finishing (W. M. Scott, 
chairman) : 

One result of the activities of this subcommittee is the proposed 
Methods of Test for Small Amounts of Copper and Manganese 
in Textiles, appended hereto,' which the committee is recommend- 
ing for publication as tentative. These methods are needed because 
the presence of even small amounts of copper and manganese will 
render textiles unfit for impregnation or for use with certain materials. 

The subcommittee is investigating a micro-analytical method 
for copper in which the percentage present is determined colorimet- 
rically by the use of sodium-diethyl-dithio-carbamate as an indicator. 
It hopes to present in the near future methods for the determination 
of sizing materials in textiles which will be in general accord with 
those developed by other scientific agencies. The subcommittee 
soon expects to recommend suitable tests for fastness to washing. 
It has given its approval to the shrinkage test now being presented 
by Subcommittee A-1, Section ITI. 


This report has been submitted to letter ballot of the committee, 
which consists of 156 members; 66 members returned their ballots, 
all of whom have voted affirmatively. 


Respectfully submitted on behalf of the committee, 


Chairman. 
W. H. Wurrcoms, rade 
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EpIToRIAL 


The proposed Tentative Specifications for Holland Cloth, for Asbestos 
Roving and Methods of Test for Small Amounts of Copper and Manganese in 
Textiles were accepted for publication as tentative and appear on pages 924, 
921 and 927, respectively. 

Revisions proposed for immediate adoption in the Standard Specifications 
for Tolerances and Test Methods for Tire Fabrics Other than Cord Fabrics, 
for Tolerances and Test Methods for Tire Cord, Woven and on Cones, for 
Tolerances for Hose Ducks and Belt Ducks, for Tolerances and Test Methods 
for Cotton Yarns, Single and Plied, for Tolerances and Test Methods for 
Electrical Cotton Yarns and for Tolerances and Test Methods for Cotton 
Sewing Threads were approved at the annual meeting by a unanimous vote 
and were subsequently adopted by letter ballot of the Society on September 
1, 1933. The specifications in their revised form appear in the 1933 Book of 
A.S.T.M. Standards, Part II, pages 1220, 1205, 1186, 1176, 1171, and 1200, re- 
spectively. 

The proposed revisions of the Standard General Methods of Testing 
Woven Textile Fabrics, the Specifications for Tolerances and Test Methods for 
Certain Light and Medium Cotton Fabrics and the Specifications for Tolerances 
for Hose Ducks and Belt Ducks were accepted for publication as tentative and 
appear on pages 1047, 1045 and 1044, respectively. 

The proposed revisions of the Tentative Methods for Identification of 
Textile Fibers and Their Quantitative Determination in Mixed Goods and of 
the Tentative Definitions of Terms Relating to Textile Materials were accepted. 
The methods and definitions in their revised form appear on pages 931 and 944. 

The Tentative Specifications for Tolerances and Test Methods for Knit 
Goods, as revised, Specifications and Tests for Cuban (Jute) Raw Sugar Bags, 
Specifications and Test Methods for Asbestos Tape for Electrical Purposes, 
Specifications for Chafer Tire Fabrics and for Enameling Duck for the Tire 
Industry were approved at the annual meeting and subsequently adopted as 
standard by letter ballot of the Society on September 1, 1933. The standards 
appear in the 1933 Book of A.S.T.M. Standards, Part II, pages 1191, 1188, 
1163, 1215, and 1183, respectively. 

The tentative revisions of the Standard Specifications for Textile Testing 
Machines, Specifications for Tolerances and Test Methods for Cotton Sewing 
Threads and for Asbestos Yarns were approved at the annual meeting and 
subsequently adopted as standard by letter ballot of the Society on September 
1, 1933. The specifications in their revised form appear in the 1933 Book of 
A.S.T.M. Standards, Part II, pages 1198, 1200, and 1161, respectively. 

The withdrawal of the Standard Definitions of Terms Relating to Textile 
Materials was approved. 
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APPENDIX 


xe PROPOSED REVISIONS IN STANDARDS FOR 
TEXTILE MATERIALS 


In this Appendix are given the proposed revisions of standards 
and tentative standards referred to in the body of this report and 
which, for ease of reference, are numbered 1 to 10, inclusive. Reference 
is also given to the publication in which each standard appears in its 
present form. 


PROPOSED REVISIONS OF STANDARDS 
Group A. Revisions Recommended for Immediate Adoption 


No. 1. Standard Specifications for Tolerances and Test Methods for 
Tire Fabrics Other Than Cord Fabrics (D 122 — 30) 


Section 7.—Change to read as follows by the addition of the 
italicized words and the omission of the word in brackets: 

7. The average [ply] twist, either single or plied, as determined by test 
shall not be more than 5 per cent over or under the specified twist. 

Section 16.—Add the following as a new Paragraph (a) under 
this section on Twist and renumber the present Section 16 as Para- 
graph (0): 

16. (a) The single yarn twist shall be determined on any standard single 
yarn twist tester employing the principle of first taking the twist out of a given 
length of yarn and then retwisting in the opposite direction until the same 
amount of twist is put back, dividing the results by twice the distance between 
grips to get the twists per inch. The minimum distance between jaws shall 
be 5 in., but a 10-in. distance is preferable. In making this test it is essential 
that check tests be made before proceeding with regular tests in order to deter- 
mine the proper tension to be placed on the yarn so as not to cause slippage of 
the fibers and other variations. At least 30 individual twist tests shall be 
made and the average of these shall be the average single yarn twist. 


No. 2. Standard Specifications for Tolerances and Test Methods for 

Tire Cord, Woven and on Cones (D 179 - 30):* 

Section 3.—Add the following as a new Paragraph (c) of this 
section: 
1 1930 Book of A.S.T.M. Standards, Part II, p. 1081. 
1930 Book of A.S.T.M. Standards, Part II, p. 1085. 
(428) 
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(c) The average weight of cord on cones, generally expressed in yards per 
pound, as determined by test shall not be more than 2 per cent over or under 
the specified yards per pound. 

Section 8.—Add the following as a new Paragraph (a), relettering 
the present paragraphs accordingly: 

(a) The average twist of the single yarn as determined by test shall not be 
more than 5 per cent over or under the specified twist. 

New Methods of Testing.—A new single yarn twist test, tests for 
yarn per pound from cones, methods dealing with adjustment for 
moisture regain against shipments, and a method of calibrating and 
checking cord testing machines are recommended for inclusion at 
the end of this standard. These methods appear in Appendix II.* 


No. 3. Standard Specifications for Tolerances for Hose Ducks and Belt 
Ducks (D 181 - 25)? 


Section 3.—Change the italicized caption “Rubber and Balata 
Belt Ducks,” by the omission of the words “Rubber and Balata”’ so 
that the caption reads ‘‘ Belt Ducks.” 

Section 4.—Omit entirely this section on Stitched Canvas Belting 
Ducks, renumbering the subsequent sections accordingly. 

Section 6.—Change the heading preceding Section 6, reading 
“Threads per Inch,” to read “Count.” Change the italicized 
caption ‘‘Hose Ducks” to read “Hose and Belt Ducks.” 

Sections 7 and 8.—Omit entirely these sections on Rubber Belt 
Ducks and Stitched Canvas Belting Ducks, renumbering the sub- 
sequent sections accordingly. 

Section 9.—Change the heading preceding Section 9, reading 
“‘Gage,” to read ‘‘Thickness (Gage).” 

Section 10.—Make the same change in the caption of this section 
as is recommended in Section 3 above. 


No. 4. Standard Specifications for Tolerances and Test Methods for Cot- 
ton Yarns, Single and Plied (D 180-27) 


Section 5.—Change to read as follows by the addition of the x F = ; 


italicized words and the omission of those in brackets: 


5. The average twist of each case, bale, chain ball or beam warp of [plied 7 


yarns] yarn, either single or plied, as [found] determined by test shall not [vary] bs 
be more than 5 per cent [above] over or [below] under [that] the specified twist. 
EXAMPLE.—Twist specified is 20 twists per inch; tolerance 19 to 21. 


1 The new testing procedures have been incorporated in the revised Standard Specifications for 
Tolerances and Test Methods for Tire Cord, Woven and on Cones, see 1933 Book of A.S.T.M. 
Standards, Part II, p. 1205. 

2 1930 Book of A.S.T.M. Standards, Part II, p. 1090. ) : 

#1930 Book of A.S.T.M. Standards, Past II,p.1062, 
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Section 17.—Change from its present form: namely, 


17. No precision method for determining the twist of single yarns has 
been developed. 


to read as follows: 


17. The single yarn twist shall be determined on any standard single 
yarn twist tester employing the principle of first taking the twist out of a given 
length of yarn and then retwisting in the opposite direction until the same 
amount of twist is put back, dividing the results by twice the distance between 
grips to get the twists per inch. The minimum distance between jaws shall 
be 5 in., but a 10-in. distance is preferable. In making this test it is essential 
that check tests be made before proceeding with regular tests in order to deter- 
mine the proper tension to be placed on the yarn so as not to cause slippage of 
the fibers and other variations. 


Section 19.—Change to read as follows by the addition of the 
italicized words and figures: 


19. (a) Single Yarns.—Three twist tests on each of ten packages of single 
yarn from each case or bale shall be made, and the average of these 30 tests shall be 
the average of the case. In the case of bales, chain ball or beam warp, at least 
30 tests shall be made per unit. 

(b) Plied Yarns.—Three twist tests on each of four packages of plied 
yarn from each case shall be made, and the average of these 12 tests shall be 
the average of the case. Im the case of bales, chain ball or beam warp, at least 
12 tests shall be made per unit, 


No. 5. Standard Specifications for Tolerances and Test Methods for 
Electrical Cotton Yarns (D 208 - 25):* 


Section 5.—Change to read as follows by the addition of the 
italicized words and the omission of those in brackets: 


5. The average twist of each case or bale of [plied] yarn, either single or 
plied, as determined by test shall not [vary] be more than 5 per cent [above] 
over or [below that] under the specified twist. 

EXAMPLE.—Twist specified is 20 twists per inch; tolerance 19 to 21. 


Section 22.—Add as a new Paragraph (a) the test for single 
yarn twist as recommended in Section 17 of Specifications D 180-27 
above, lettering the present Section 22 as Paragraph (0). 

Section 23.—Change to read as follows by the addition of the 
italicized words and figures: 


23. (a) Single Yarns.—Three twist tests on each of ten packages of single 
yarn from each case or bale shall be made, and the average of these 30 tests shall 
be the average twist of the case or bale. 

(b) Plied Yarns.—Three twist tests on each of four packages of plied 
yarn from each case or bale shall be made, and the average of these 12 tests 
shall be the average twist of the case or bale, 
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No. 6. Standard Specifications for Tolerances and Test Methods for 
Cotton Sewing Threads (D 204-27): 


Section 10.—Substitute for the present section, which reads as 
follows, the test for single yarn twist as recommended in Section 17 
of Specifications D 180 — 27 above: 


10. No precision method for determining the twist of single yarns has been 
developed. 


Group B. Revisions Recommended for Publication as Tentative = 


No. 7. Standard General Methods of Testing Woven Textile Fabrics 
(D 39 - 


Section 13.—Replace the last sentence of this section, which 
reads as follows: 


The crimp shall be the ratio between the final length of the thread and 
its original length in the cloth. 


by the following sentence: 


The crimp shall be the difference in distance between two points of the 
yarn as it lies in the fabric, and the same two points when the yarn has been 
removed from the fabric and straightened, expressed as a percentage of the 
distance between the two points as the yarn lies in the fabric. 


Tear Resistance Test.—Make the following change in the proposed 
test for tear resistance’ which has been published as a tentative 
revision of these methods: 

In the present alternate method of test for tear resistance, increase the 
speed of the pulling jaw from “3 in. per minute” to “12 in. per minute.” 

Make the present alternate method of test for tear resistance the preferred 
method, and the present preferred method the alternate method. 

Elongation Test.—Add the following elongation test procedure as 
a new Section 15 of these methods: 


ELONGATION 
15. Unless otherwise specified, the elongation of cloth at any stated load 
shall be obtained when the breaking strength is determined and for the same 
specimens by means of a suitable autographic recording device on the testing 
machine. The elongation shall be the average of the results obtained for 
five specimens. It shall be expressed as the percentage increase in length. 
Since the initial length and therefore the measured elongation depend upon the 
load applied in placing the specimen in the jaws of the machine, an initial 
load just under that required to register on the dial of the machine should be 
used. In practice, it is advantageous to place the specimen in the machine at 
a somewhat lower load and to calculate the initial length of the specimen from 
1 1930 Book of A.S.T.M. Standards, Part II, p. 1072. 
* Ibid., p. 1102. 
® Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 1007 (1932); also 1932 Book of A.S.T.M. 


Tentative Standards, p. 1151. 
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the distance between the jaws of the machine when the test is started and the av 
distance the jaws separate before a just perceptible load is assumed by the res 
specimen, as shown by the graphic record. sur 
No. 8. Standard Specifications for Tolerances and Test Methods for oa 
Certain Light and Medium Cotton Fabrics (D 274-29) pa 
Tear Resistance Test.—In the tear resistance test,’ published as a dit 
tentative revision of these specifications, make the same changes as » 
recommended in the Standard Methods D 39 — 27 above. 
Shrinkage Test.—Add the following shrinkage test procedure as tak 
Sections 9 to 13, inclusive. lov 
ma 
Me SHRINKAGE TEST cat 
9. Test Sample.—The sample for the shrinkage test shall be at least 20 in. 
square, and shall be cut from the fabric in such a way as to be fairly repre- te 
sentative of the material, or it may be a piece 20 in. in length and the full width - 
of the goods. There shall be marked off accurately on the sample, in both the = 
warp and filling directions, three 18-in. lengths by means of fine indelible ink = 
lines or by fine threads sewed into the fabric. Care shall be taken to see that all 
the marks run parallel with the threads. ; 
10. Apparatus.—The washing shall preferably be carried out in a reversing r 
wash wheel of the cylindrical type. The wheel shall be equipped with a steam . 
pipe so that the water can be heated directly in the wheel by means of live steam. N 
A standard load shall consist of approximately 3 lb. of dry samples and 
an amount of water equal to 50 times the weight of the samples. The pro- 
portion of water may be increased if necessary to insure that the samples are 
thoroughly covered. we 
11. Soap Solution —An amount of laundry soap of good grade shall be 
used sufficient to make a good running suds. The soap shall be dissolved Se 
before adding it to the wash wheel. A good stock solution can be made by 
thoroughly dissolving 1 Ib. of chip soap in 1 gal. of hot water. 
12. Procedure-—The shrinkage test shall be carried out in accordance with 
Paragraphs (a) to (c). During the shrinkage test procedure, which requires 
exactly 60 minutes, the wash wheel shall be kept running continuously. = 
(a) Washing.—Place the samples to be tested in the wheel and start it. M 
Turn on the water and the steam. If steam is not available, heat the water ' 
separately and add it to the wheel. Fill the wheel to the proper water level di 
and then add the soap. Turn off the steam when the water boils (212 F., a 
100 C.). Allow the wheel to run for 40 minutes from the time it started, and 
then draw off the water. Fill the wheel again to the proper level with water be 
and raise its temperature to 140 F. (60 C.). Run the wheel for 5 minutes, 
and then draw off the water. Fill the wheel again to the proper level with fe 
water and raise its temperature to 140 F. (60 C.). Run the wheel for 10 
minutes. Draw off the water and run the wheel for 5 minutes, tumbling the 
wet samples in the wheel while the water drains. 
(b) Drying.—Remove the samples from the wheel, squeezing the excess 
water from them by hand. Do not wring the samples by hand or by means of r 
11930 Book of A.S.T.M. Standards, Part II, p. 1075. s] 


* Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, pp. 859, 1279 (1930); also 1932 Book of = 
A.S.T.M. Tentative Standards, p. 1150. 
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a wringer, as either method may distort the material and give unsatisfactory 
results. Spread the samples horizontally to dry on a screen or ventilated 
surface. Do not hang the samples vertically to dry. If available, dry the 
samples in a heated drying chamber, otherwise in a current of air at room 
temperature from an electric fan. When the samples are dry, lay them out 
smoothly without stretching on a table, and dampen. Allow them to con- 
dition for 5 minutes. 

(c) Pressing.—Two methods of pressing shall be recognized, by means of 
a hand iron or by means of a flat bed press, as follows: 

Hand Pressing.—Lay out the conditioned samples on a padded ironing 
table, carefully smooth out all noticeable wrinkles, and press by raising and 
lowering the iron. Do not slide the iron back and forth on the samples as this 
may distort the cloth. Allow the samples to cool, and then measure them 
carefully to determine any changes in the marked lengths. 

Machine Pressing.—Lay out the conditioned samples on the bed of the 
press, carefully smooth out all noticeable wrinkles, and press by lowering the 
head of the machine. Remove samples from the bed of the machine in such 
a manner as to cause no strain on the cloth. Allow the samples to cool, and then 
measure them carefully to determine any changes in the marked lengths. 

13. Results—The results shall be reported separately for both warp and 
filling directions, and shall be the average obtained from the three marked 
lengths. The results may be expressed in inches per yard or as a percentage 
of the original length. 

No. 9. Standard Specifications for Tolerances for Hose Ducks and 

Belt Ducks (D 181 — 25)> 


Title—Change the title of this standard by the addition of the 
words “and test methods” after “tolerances.” 

Methods of Testing.—Add the following methods of testing as 
Sections 9 to 15, inclusive, of this standard: et 


eit 


MeEtTHODS OF TESTING 

9. All test procedure not covered in these specifications shall be in 
accordance with the Standard General Methods of Testing Woven Textile 
Fabrics (A.S.T.M. Designation: D 39) of the American Society for Testing 
Materials. 

10. Width.—The average width shall be determined by measuring at five 
different places uniformly distributed along the full length of the roll. No 
measurement shall be considered within 3 yd. of either end of the roll. 

11. Weight.—(a) The net weight of the roll from which the covering has 
been removed shall be determined. 

(b) The standard weight of the full roll shall be determined from the 
following formula: 

Actual width Basic weight Length 
Basic width X 16 

(c) Comparison of the net weight with the standard weight of the full 
roll shall be used in determining the percentage light or heavy. 

12. Count.—The average number of ends and picks per inch of the fabric 
shall be determined by counting a space not less than 1 in. in five different 


11930 Book of A.S.T.M. Standards, Part II, p. 1090. 
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places uniformly distributed along the full length of the roll. No count shall 
be considered within 6 in. of the selvages nor within 3 yd. of either end of the 
roll. 

13. Thickness (Gage).—The average thickness of the fabric shall be deter- 
mined by means of an automatic micrometer equipped with a foot # in. in 
diameter. The toot of the micrometer shall be raised } in. above the fabric 
and allowed to drop under a dead weight pressure of 6 oz. The gage shall be 
taken in five different places uniformly distributed along the full length of the 
roll. No gage shall be considered within 6 in. of the selvages nor within 3 yd. 
of either end of the roll. 

14. Crimp.—(a) The average crimp of warp or filling shall be determined 
by testing at least four adjacent samples each of warp and filling yarns under 
standard conditions. 

(6) The yarns for test shall be taken from the inside edge of the test piece 
as near the center line of the roll as possible. 


(c) The yarns shall then be straightened by a machine which applies a th 
definite tension of 150 g. 

15. Tensile Strength—(a) The average tensile strength shall be deter- M 
mined by testing five samples each of warp and filling on any standard type of to 
inclination balance machine of 400 and 800-lb. capacities. : 

(6b) The lower capacity of the testing machine shall be used until the = 
swing of the pendulum exceeds an angle of 45 deg. from the vertical. When a 
the fabric breaks above this mark, the higher capacity of the testing machine hi 
shall be used. The speed of the pulling jaw shall be 12 in. per minute. The re 


length of the test specimen between nip of jaws shall be 3 in. 
(c) Tensile strength shall be determined by the Grab Test as defined in 


Section 12 of the Standard General Methods of Testing Woven Textile Fabrics - 
(A.S.T.M. Designation: D 39) of the American Society for Testing Materials, fc 
the samples for testing having been brought to a standard condition as defined N 
in Section 3 of the Standard Methods D 39, Si 
PROPOSED REVISION OF TENTATIVE STANDARD 7 
No. 10. Tentative Specifications for Tolerances and Test Methods for a 
Knit Goods (D 231 - 28 
Section 13.—Change Paragraph (a) to read as follows by the t 
addition of the italicized words: ii 
13. (a) The strength shall be determined on either an approved type of 
inclination balance breaking machine or an approved type of diaphragm bursting V 
tester. 
Inclination Balance Breaking Machine.—The sample shall be securely held 
by a ring mechanism not less than 1} in. in internal diameter and be drawn 
down against a 1-in. polished steel ball until a burst is produced. The maximum 
capacity of the machine shall be such that the position of the pendulum shall 
not be greater than 45 deg. from the vertical when the break occurs. The 
minimum capacity shall not be less than 20 per cent of the above maximum ( 


capacity. 

Diaphragm Bursting Tester. —The strength shall be determined on an approved 
type of diaphragm bursting tester. The sample shall be securely held by a top 
and bottom ring mechanism with openings not less than 1.2 in. in diameter. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 1099 (1928); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 1012. 
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REPORT OF COMMITTEE D-17 


Committee D-17 on Naval Stores has held one meeting during 
the year in Washington, D. C., on March 29. 

The committee has completed the preparation of proposed 
Methods of Sampling and Testing Rosin, which appear in Appendix I 
to this report. These proposed methods have been assembled prima- 
rily for the purpose of eliciting criticism and suggestions and are 
accordingly published at this time for information. The methods 
have been tried out extensively in the laboratory and found to give 
reliable, concordant results in the hands of experienced analysts. 

The Subcommittee on Viscosity of Rosin (C. E. Kinney, chair- 
man) has conducted a series of careful cooperative viscosity tests on 
four samples of rosin—sample No. 1 wood rosin, grade N, sample 
No. 2 gum rosin, grade M, sample No. 3 wood rosin, grade FF, and 
sample No. 4 gum rosin, grade G. All of the tests were carried out 
in accordance with the proposed Method of Test for Viscosity of 
Rosin (Ring-and-Ball Method) developed by the viscosity subcom- 
mittee, and which appears in Appendix ITI to this report. 

Eleven analysts, representing eight laboratories, participated in 
this cooperative work. A summary of the data obtained is presented 
in the accompanying Table I. 

This report has been submitted to letter ballot of the committee 
which consists of 17 members; 13 members returned their ballots, all 
of whom have voted affirmatively. 
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TaBLe I.—Viscosity OF ROsIN DETERMINED IN COOPERATIVE TESTS USING 


REpPoRT OF COMMITTEE D-17 


Proposep Viscosity Test (RING-AND-BALL METHOD). 


M |Wood Rosin, Grade FF 


Sample No. 4 
Gum Rosin, Grade G 


P 


Mr F.P. Veitch (Mr. 
w. a 


C. Smith)* 


Mr. F. P. 


(Mr. C. K, 


Mr. V. E. Grotlisch®. 


Mr. P. H. Walker 


(Operator .. 


Mr. P. H. Walker 
(Operator “B") .. 


Mr. H. A. Gardner 
(Mr. G.G. Sward) 


Western Electric Co. 


S232 
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322 


238 SAS S28 
woo COM woo 


353: 
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of Standards (see Research 
No. 2, 108 (180)) was used Checked 


r 


4 | 
Wood Rosin, Grade N | Gum Rosin, Grade 
||) } ms | m0 
72.5 78.6 
76.2 
76.4 76.0 
76.6 
76.6 
| {77.0 
{ 77.0 
76.7 73.0 
\ 76.5 } } 
76.5 
75.5 75.7 17.7 72.7 78.7 
Hercules Powder Co. | { 76.2 
(Mr, W. N. Tray-|{ 76.2 76.2 79.1 72.8 78.7 
lor)®...... | 76.8 
‘ — 
Cork Co. | { 76.4 
i ¢ i (Mr. HR. Woer- 76.4 76.5 79.2 73.0 78.6 
| { 75.5 
or HLS 76.3 76.1 78.4 72.8 78.0 
Gite Hercules Powder Co. | { 73.7 
Our. D. H. Shef-|{ 73.7 74.0 77.4 70.4 79.2 
J Newport Industries, | { 76.0 
Ine. (Mr. R. C. 75.5 75.7 78.0 72.2 17.8 
Palmer)..........] | 75.6 
77.0 C, 79.5 C. 73.5 80.5 C. 
Lowest individual re- 
73.7C. 77.4C. 70.0 C. 76.5C. 
HE 
q 3.3C. 2.1¢. 4.00. 
2 76.7 C. 79.5 C. 73.2. 79.5 C. 
Lowest average re- 
4 76.2C. 78.4 C, 71.8 78.2 C, 
from average ..... ~ 1.2C. 
Me. 142, U. 8. Bureau of Standards Journal of Vol. 4 
i A. H thermometer 9538 used for referee work and f 
referee work and in agreement. 


APPENDIX I 


PROPOSED METHODS OF SAMPLING AND TESTING ROSIN! ae 


In few instances is any examination made of rosin except to deter- ae 
mine its color grade, using duplicates of the “United States Rosin a 
Standards,” universally used for this purpose. For some special uses 
other examination may be necessary, and the methods given here are for 
use as far as they are applicable. If other test methods are needed, the 
need should be brought to the attention of the secretary of Committee 
D-17. 

Gum rosin, that is, rosin made from the oleoresin which has exuded 
from the tree, is made in batches of from six to eight 500-Ib. barrels or 
drums. Therefore, a sample drawn from any one package cannot be 
expected to represent more than the six or eight barrels made in a batch 
of which the barrel sampled was one. However, when such a single 
sample is drawn anywhere but at the still where the batch is made it 
may have no relation to any barrel in the lot other than the barrel from 
which the sample is taken. 

It will be seen, therefore, that the results of the analysis or colori- 
metric examination of either one sample taken from a single barrel, or 
samples taken from a number of barrels of a large lot of rosin, even 
though they are all of the same grade, must be considered in the light 
of the above mentioned facts and with the knowledge of the lack of 
representative character of the sample. 

The above statement does not apply in anything like the same 
extent to wood rosin which is made by extracting the rosin from chipped 
wood with light petroleum oils which are distilled off before the rosin 
is run into barrels or drums. 

Nevertheless, as a rule, gum rosins differ to only a limited extent 
in their physical constants, there being but little more variation in the 
constants between rosins of different grades than between the rosins of 
the same grade. 


Gum Rosin.—Physical constants of gum rosin, as a rule, fall within 
the following limits: 
Melting point (capillary tube method).... 60 to 75 C. (140 to 168 F.) 
Acid value* 158 to 172 
Saponification value* 167 to 184 
Unsaponifiable matter* 5.6 to 10.7 per cent 
0.015 to 0.10 per cent 
205 to 230 


: 

_ 
or 


* The lighter grades tend tc have the higher values. 

> There is no apparent relation between grade and percentage of unsaponifiable 
matter. 

¢ For samples free from excessive dirt. Commercially clean rosin has an average 
ash of 0.020 per cent. The ash consists chiefly of silica and iron oxide. 

4B and D rosins usually have low iodine numbers. Other grades average about 
222. The pale grades tend to have higher iodine numbers than the lower grades. 


1 Criticisms of these proposed methods are solicited and should be directed to Mr. C. F. Speh, 
Secretary of Committee D-17 on Naval Stores, Pine Inst. of America, Barnett National Bank Building, 
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Wood Rosin.—Physical constants of normal untreated wood rosin 
of FF grade, as a rule, fall within the following limits: 


Melting point (capillary tube method).... 55 to 62 C. (131 to 144 F. 


Acid 150 to 158 
Saponification 162 to 171 
Unsaponifiable 8.5 to 14.0 per cent 
Todine number (Wijs method)............ 214 to 218 ne 
sans less than 0.05 per cent 


SAMPLE FOR ANALYSIS 


1. Sample for analysis should consist of a single lump of about % and 
this lump shall be taken between 6 and 10 in. below the surface of the rosin in 
the package. This sample shall not be broken up or pulverized, but kept in 
a single lump, and when the acid number, saponification number, unsaponifiable 
matter, petroleum ether insoluble matter, and ash are to be determined the 
stated quantity shall be obtained by breaking from the single lump small 
pieces having freshly exposed surfaces, avoiding powdering as much as possible. 
These precautions are necessary because of the tendency of rosin to oxidize 
very rapidly on the surface when exposed to the air. 


2. Acid Number.—Acid number shall be determined as follows: 


Weigh 2 g. of the rosin. Transfer to a 300-ml. Erlenmeyer flask and add 
50 ml. of neutral 95 per cent ethyl alcohol. Allow the rosin to dissolve in the 
alcohol at normal temperature or with the aid of heat and cool to room tem- 
perature. Titrate with 0.5 N sodium hydroxide solution using phenolphthalein 
as indicator. If necessary, dilute the solutions of the redder rosins with additional 
neutral alcohol, in order to obtain a sharp end-point. Calculate as the acid 
number the milligrams of KOH required to neutralize 1 g. of the rosin. 


3. Alcoholic Solution for Saponification—The alcoholic potassium hy- 
droxide solution shall be prepared as follows: 

Dissolve 58 g. of potassium hydrate “purified by alcohol” in 500 ml. of 
purified 95 per cent ethyl alcohol. Allow the solution to settle in a dark place. 
Draw off the clear solution or filter through an asbestos filter and make up to 
one liter with 95 per cent alcohol. The solution so prepared shall stand at 
least 20 hr. before it is standardized. 


4. Saponification Number.—Saponification number shall be determined as 
follows: 

Weigh 2 g. of the rosin. Transfer to a 300-ml. Erlenmeyer flask; add 
50 ml. of neutral 95 per cent ethyl alcohol and 20 ml. of the alcoholic potassium 
hydroxide solution. Connect the flask to a reflux condenser and heat on a 
steam bath for 1 hr. Cool, add phenolphthalein as indicator, and titrate with 
0.5 N H,SO, or HCl, diluting the solution, if necessary, with neutral 95 per 
cent alcohol to obtain a sharp end-point. Run a blank, using the same 
quantities of solvent and alcoholic potassium hydroxide solution. From the 
difference between the quantities of acid required for the blank and the deter- 
mination, calculate as the > ieee number the milligrams of KOH 
required to saponify 1 g. of the rosin. rosin. 


MEtHODs OF TESTING 
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5. Unsaponifiable Matter—Unsaponifiable matter shall be determined as 
follows: 

(a) Weigh 5 g. of the rosin. Transfer te a 300-ml. Erlenmeyer flask and 
add 50 ml. of 95 per cent ethyl alcohol and 10 ml. of 30 per cent sodium 
hydroxide solution. Connect the flask with a reflux condenser and boil gently 
for 1 hr. Attach a condenser and collect 30 ml. of the distillate. On diluting 
this distillate with two volumes of water, a turbidity indicates the presence of 
light volatile oils. Light oils coming over with the alcohol distillate shall not 
be considered as ‘‘unsaponifiable matter.” 

(b) Transfer the contents of the flask after cooling to a 500-ml. glass- 
stoppered separatory funnel, rinsing the flask with water. Dilute with water 
to 200 ml. and add 100 ml. of ethyl ether, stopper, and shake for 1 minute. 
Allow the layers to separate sharply and clearly. Draw off all but a few drops 
of the aqueous layer into a second 500-ml. separatory funnel and repeat the 
process, using 50 ml. of ether. After thorough separation, draw off the aqueous 
portion into a 400-ml. beaker, then the ether solution into the first separatory 
funnel, rinsing down with a little water. Return the aqueous solution into 
the second separatory funnel and repeat the process of shaking-out with 50-ml. 
portions of ether until the ether layer is colorless, finally drawing the aqueous 
portion into the beaker and rinsing the ether into the first separatory funnel. 

(c) Wash the combined ether solutions with 25-ml. portions of water 
until the water layer is neutral to phenolphthalein, drawing off water after 
each washing. Swirl the separatory funnel so as to bring the last drops of 
water down to the stopcock and draw off until the ether solution just fills the 
bore of the stopcock. Wipe out the stem of the separatory funnel with a 
bit of cotton on wire. Transfer the ether solution (portion-wise, if necessary) 
to a 300-ml. flask and distill until about 25 ml. remain. While still hot, drain 
the flask into a small weighed beaker or crystallizing dish, rinsing with a little 
ether. Evaporate the ether on a steam bath, cool the dish, and weigh. Do 
not heat after the odor of ether has gone. From the weight of this residue 
calculate as a percentage the unsaponifiable matter. 


6. Petroleum Ether Insoluble Matter—Matter insoluble in petroleum 
ether shall be determined as follows: 


(a) Weigh 1 g. of freshly pulverized rosin into a tared 250-ml. glass or 
stoppered (a cork covered with tin foil may be used) Erlenmeyer flask. Add 
100 ml. of petroleum ether (boiling point, 30 to 75 C.), stopper the flask and 
shake to prevent the rosin coalescing or adhering to the flask, then add an 
additional 50 ml. of petroleum ether, stopper and shake vigorously for about 
5 minutes, or until any undissolved rosin is in a finely divided state and does 
not adhere to the flask. Allow the flask to stand over night at a temperature 
of 23 to 28 C., and filter the solution through a tared Gooch crucible, rinsing 
the flask with about 50 ml. of petroleum ether. Wipe the outside of the flask 
and crucible with a cloth wet with alcohol or acetone and dry in an oven at 
95 to 100 C. for about 5 hr., cool and weigh. From the combined weights of 
the residue in the flask and in the crucible calculate the percentage of petro- 
leum ether insoluble matter. 

(b) The purpose of this test is to determine the degree of oxidation rather 
than the quantity of extraneous matter in the rosin. If the rosin is appreciably 
“dirty,” determine the extraneous matter in accordance with the Standard 
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Method of Test for Determination of Toluol Insoluble Matter in Rosin 
(Chiefly Sand, Chips, Dirt and Bark) (A.S.T.M. Designation: D 269-30) 
of the American Society for Testing Materials,| and subtract the quantity 
found from the quantity of petroleum ether insoluble to obtain the true 
petroleum ether insoluble matter of the sample. 


7. Ash.—Ash shall be determined as follows: 


Weigh 5 g. of rosin into a porcelain crucible. Burn off the combustible 
matter slowly and ignite the residue until the ash is free from carbonaceous 
matter. Cool the crucible in a desiccator and weigh. Report the result as 
percentage of ash. 


8. Volatile Oils—As a rule, rosin contains a small amount of volatile 
oil, sometimes as much as 2 or 3 per cent in the case of the higher grades. The 
presence of this volatile oil may be indicated by a relatively low melting point 
or viscosity, by the tackiness of the rosin, and by its tendency to flow at room 
temperature. 

To determine the percentage of volatile oil in rosin, place 100 or 200 g. 
_ of freshly broken lumps in a 1-liter distilling flask and distill with steam, 
J receiving the distillate in a graduated cylinder. Measure exactly the volume 
of separated oil and calculate as percentage (by volume) of the rosin. 7 


iT 11933 Book of A.S.T.M. Standards, Part II, p. 697. 
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PROPOSED METHOD OF TEST FOR VISCOSITY OF ROSIN | 
(Ring-and-Ball Method)! 


1. Viscosity —Rosin, like bituminous materials, has no true softening or 
melting point. As the temperature rises it passes from the solid to the liquid 
state while its viscosity is correspondingly lowered. This relation of physical 
state to viscosity makes it possible to evaluate rosin by a measurement of flow 
which is dependent upon viscosity. This can be done under arbitrarily stand- 
ardized conditions. The Ring-and-Ball Method is one means of making such 
measurement. . 


Note.—This method follows essentially the Standard Method of Test for 
Softening Point of Bituminous Materials (Ring-and-Ball Method) (A.S.T.M. 
Designation: D 36) of the American Society for Testing Materials,? as modified by 
the Bureau of Standards and described in Research Paper No. 142,3 with such 
additional modifications as have so far been found to be desirable in adapting it to 
the requirements of an arbitrary viscosity method for rosin. 


2. Apparatus—The essential apparatus required shall consist of the 
following: 


(a) Ring.—The brass ring shall conform to the following dimensions: 
6.35 mm. + 0.10 mm. (} in:). 
Inside diameter at bottom 15.88 mm. + 0.10 mm. (# in.). 
Inside diameter at top 17.46 mm. + 0.10 mm. (} in.). 
Outside diameter at bottom 19.0 mm. + 0.1 mm. (3 in.). 
Outside diameter at top 20.6 mm. = 0.1 mm. 


(b) Ball—A steel ball, such as used in ball bearings, 9.53 mm. (# in). 
in diameter weighing between 3.45 and 3.55 g. 

(c) Container.—A glass vessel, capable of being heated, not less than 8.5 cm. 
(34 in.) in diameter and not less than 10.5 cm. (44 in.) in depth from the bot- 
tom of the flare. (600-ml. beaker, low form.) 

(d) Thermometer.—For rosins having a viscosity end point below 80 C. 
the thermometer used shall be an A.S.T.M. Low Softening Point Thermometer 
conforming to the requirements of Section 3 (d) of the Standard Method of 
Test for Softening Point of Bituminous Materials (Ring-and-Ball Method) 
(A.S.T.M. Designation: D 36) of the American Society for Testing Materials.* 
For rosins having a viscosity end point above 80 C. the thermometer used shall 
be an A.S.T.M. High Softening Point Thermometer conforming to the require- 
ments of Section 8 of the Standard Method D 36, 


1 Criticisms of this proposed method are sclicited and should be directed to Mr. C. F. Speh, 
Secretary of Committee D-17 on Naval Stores, Pine Inst. of America, Barnett National Bank Building, 
Jacksonville, Fla. 

2 1933 Book of A.S.T.M. Standards, Part II, p. 984. 

* P. H. Walker, “‘ The Ring and Ball Method of Test for Softening Point of Bituminous Materials, 
Resins, and Similar Substances," U. S. Bureau of Standards Journal of Research, Vol. 4, No. 2, p. 195 
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je (e) Support for Ring and Thermometer—Any convenient method for 
supporting the ring may be used provided it meets the following requirements: 
The ring must be supported in a substantially horizontal position; the top of 
the ring must be at least 7.6 cm. (3 in.) below the top of the container, and the 
bottom of the ring 2.5 + 0.1 cm. (1 in.) above a horizontal plate which shall be 
approximately 4 in. above the bottom of the container; the distance from the 
center of the ring to thermometer bulb must be not more than 16.5 mm. (f in.). 
(f) Ball Guide—A guide for centering the ball shall be used." 


3. Preparation of Sample.—The sample shall be prepared as follows: 
Select pieces of the sample which have been freshly cut or broken out of 
_ larger lumps, and proceed with the examination immediately. Place in a small 
_ Clean beaker about twice the amount of rosin as is necessary to fill the desired 
number of rings and heat slowly, preferably by standing the beaker in an oil 
bath, to the minimum temperature at which the rosin can be readily poured 
into the rings. Stir at intervals to avoid local overheating, using care not to 
_ incorporate air bubbles. The time between the beginning of the heating and 
the pouring of the sample into the rings should never exceed 10 minutes. Most 
rosins can be poured at about 120 C. Immediately before filling the rings, 
preheat them to approximately the temperature at which the rosin is to be 
poured. The rings, while being filled, should rest upon a brass plate which 
has been amalgamated to prevent the sample from adhering to it. After cool- 
ing, cut off the excess material cleanly with a slightly heated knife or spatula. 
Allow the sample to stand in the ring at least 30 minutes before proceeding with 
the test. 

If it is necessary to prepare additional test samples, a fresh portion of the 
rosin shall be selected and heated in a clean beaker as previously described. 


4. Procedure.—The viscosity shall be determined as follows: 


(3.5 in.) with freshly boiled water that has been cooled to not less than 45.0 C. 
below the anticipated viscosity end point of the material under test. If the 
softening point is below 50 C. the water shall be cooled to approximately 5 C. 
Place the ball in the center of the upper surface of the material in the ring and 
at once suspend the support carrying the ring, ball, ball guide, and horizontal 
plate, so that the top of the ring is between 5 and 6 cm. (2 to 2.5 in.) below 
_ the surface of the water, and the thermometer is hanging approximately in the 
_ middle of the container with the center of its bulb on a level with the ring. 
ey (b) Heating.—Apply heat in such a manner that the temperature of the 
¥ water after the first three minutes shall be raised uniformly 5 C. per minute. 
The maximum permissible variation for any minute period after the first three 


shall be 0.5 C, All tests in which the rate of rise in temperature exceeds these 

_ limits shall be rejected. To facilitate uniform heating it is advisable to place 
_ the burner midway between the center and the edge of the beaker away from 
the specimen. 

f (c) End Point.—Report as the end point the temperature indicated by 
the thermometer (adding or subtracting any certified corrections) at the instant 
the sample touches the horizontal plate. Duplicate determinations shall agree 
within 1.0 C. 


: 1 See drawings of apparatus and assembly in “The Ring and Ball Method of Test for Softening 
Point of Bituminous Materials, Resins, and Similar Substances” by P. H. Walker, U. S. Bureau of 


(a) Assembling.—Fill the glass container to a depth of not less than 9 cm. 
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Studies which Committee E-1 on*Methods of Testing has a 


making of various tests have reached a point where there is an increas- 
ing number of specific methods being prepared by the several sections 
and a number of recommendations covering standards and tentative 
standards appear in this report. The sections have been quite active 
during the year, a number of meetings having been held during the 
Spring Group Meetings of the Society in New York City. Com- 
mittee E-1 has held two meetings: one during the 1932 annual meeting 
at Atlantic City, N. J., and one on April 29, 1933, in Philadelphia, Pa. 

Two of the technical committees, namely, the Technical Com- 
mittee on Mechanical Testing and the Technical Committee on 
Particle Size and Shape, have been reorganized so that the work can 
be handled more effectively by having a small advisory committee 
to coordinate and supervise the work being carried out in the indi- 


vidual sections. Mr. E. W. Dean has been appointed chairman of the ~ 


Technical Committee on Volatility to succeed Mr. C. S. Reeve. 


ACTIVITIES OF TECHNICAL COMMITTEES 


Reports concerning the work during the year of the several 
technical committees are given below: 


Technical Committee on Mechanical Testing (H. F. Moore, chairman) : 


Section on Tension Testing (R. L. Templin, chairman).—On the 
recommendation of this section revisions in the Tentative Methods 
of Tension Testing of Metallic Materials (E 8-27 T)were accepted 
for publication' by Committee E-10 on Standards at a meeting held 
on August 11, 1932. The methods in their revised form appear in the 
1932 Proceedings. On the recommendation of the section Com- 
mittee E-1 now recommends that these tentative methods be referred 
to letter ballot of the Society for adoption as standard. 

1In submitting these revised tentative methods to Committee E-10 on Standards, Committee 


E-1 reported results of the letter ballot vote as follows: Of a total membership of 57, 31 members 
returned their ballots, of whom 22 voted affirmatively and 1 negatively. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 945 (1932); also 1932 Book of A.S.T. M. 
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Section on Compression Testing (M. F. Sayre, chairman).—This 
section has prepared a revision of the Tentative Methods of Com- 
pression Testing of Metallic Materials (E 9 — 27 T)! in order to bring 
these methods in accord with revisions of the tension methods made a 
year ago. It is recommended that the evinced methods of a 


tentative. 
4 Section on Indentation Hardness (J. R. Townsend, chairman).— 
_ On the recommendation of thissection Tentative Methods of Rockwell 
_ Hardness Testing of Metallic Materials (E 18-32 T) were accepted 
_ for publication® as tentative by Committee E-10 on Standards at a 
meeting held on August 11, 1932, and appear in the 1932 Proceedings.‘ 
_ The committee has received a number of comments in respect to these 
methods and is now at work on a revision which it is proposed to sub- 
mit to Committee E-10 on Standards during the coming year to 
replace the present tentative methods.® 

pe Section on Testing Thin Sheet Metals (C. H. Marshall, chairman) .— 
_ Several years ago this section formulated requirements for test speci- 
men for tension testing of thin sheet metals. These requirements 
_ which appear in the Tentative Methods of Tension Testing of Metallic 
_ Materials (E 8 - 32 T) are being recommended for adoption as stand- 
ard. The section is now studying the correlation between various 
tests applied to thin sheet metals and the tension test. A round- 
table discussion on the Use of the Tension Test for Judging the 
Suitability of Sheet Material for Various Purposes is being sponsored 
_ bv this section during the current annual meeting of the Society. 

ug Section on Impact Testing (W. W. Werring, chairman).—The 

: Ses first draft of proposed tentative methods of impact testing (Charpy 

and Izod tests) has been prepared by this section and after further 
study the section plans to submit these methods in the near future 
to Committee E-1 for consideration.® 

Section on Effect of Speed of Testing (P. G. McVetty, chairman) .— 
This section is finding very wide divergence in testing speeds used in 
practice and very great difficulty in reconciling these differences. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. 1081 (1927); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 1093. 

2 See p. 959.—Eb. 

3In submitting these tentative methods to Committee E-10 on Standards, Committee E-1 
reported results of the letter-ballot vote as follows: Of a total membership of 57, 32 members returned 
their ballots, of whom 22 voted affirmatively and none negatively. 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 961 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 1098. 

5 The revised methods were accepted for publication as tentative and appear on p. 967. See 
Editorial Note, p. 450.—Eb. 

* The methods were re accepted for publication as tentative and appear on p. 976. See Editorial 
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The section is also finding such wide differences between speed of head 
of testing machine and rate of strain of specimen that there is some 
doubt whether speed of head of testing machine is a reliable criterion 
of effect of speed in testing. 

Section on Elastic Strength of Materials (F. B. Seely, chairman) .— 
This section is receiving comment and criticism on the revised defini- 
tions of “yield strength” and “elastic limit” in the Tentative Defi- 
nitions of Terms Relating to Methods of Testing (E 6-32 T) which 
were accepted for publication! by Committee E-10 on Standards at a 
meeting held on August 11, 1932. The definitions in their revised form 
appear in the 1932 Proceedings.2 A number of requests have been 
received that there be tabulated values of limiting set to determine 
“yield strength” for different materials. This question will be 
taken up in cooperation with the various committees of the Society 
dealing with specific materials. 

Section on Calibration of Testing Machines and Apparatus (H. F. 
Moore, chairman).—This section has prepared an extensive revision 
of the present Standard Methods of Verification of Testing Machines 
(E 4-27) and has recommended that these revised methods as 
appended hereto* be published by the Society as tentative to replace 
the present standard methods which are recommended to be 
withdrawn. 

Section on Flexure Testing.—The flexure test is now being used to 
an increasing extent in the testing of various materials and in order 
to coordinate the various tests a new section on flexure testing is being 
organized under the chairmanship of Mr. H. F. Clemmer. 

The Technical Committee on Mechanical Testing has cooperated 
with a committee of the Compressed Gas Manufacturers Association 
commenting on that association’s requirements for the testing of 
material used in gas cylinders. 

Technical Committee on Consistency, Plasticity, Etc. (E. C. Bingham, 
chairman) : 


Proposed definitions for the terms consistency and plasticity were 
published as information in the 1930 annual report of Committee E-1. 
Comments on these definitions have been solicited and the committee 
has now prepared the following definitions which are again published 
as information in order to elicit criticism and comment: 


1 In submitting these revised tentative definitions to Committee E-10 on Standards, Committee 
E-1 reported results of the letter-ballot vote as follows: Of a total membership of 57, 32 members 
returned their ballots, of whom 26 voted affirmatively and 2 negatively. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 967 (1932); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 1111 
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7 Consistency.—Consistency is that property of a material other than a 
gas by virtue of which it resists the stresses which produce per- 
a change of shape. Consistency is expressed by the three 

_ following flow-force relations: 


Simple (Newtonian) Liguid—When the ratio of flow to force is 
constant, the material is said to be a simple liquid. 

Nore 1.—The simple liquid under conditions of non-turbulent flow follows 
Newton's law, which may be written, v = @ Fr, where v is the velocity imparted 
by the stress F per unit area, to either of two parallel planes separated by the 
distance r, the space between the planes being filled with the liquid. The 
constant @ is known as the fluidity which is the reciprocal of the viscosity. 

Solid—Any body which requires a finite stress to produce a 
permanent deformation is a solid. 

Non-Newtonian Liquid.—A body which yields permanently under 
very small stresses and yet is not a simple liquid, is known 
as a non-Newtonian liquid. 


ss Nore 2.—Gases have not been considered in framing the above definitions. 
Note 3.—The term consistency may be used irrespective of whether the 
body is a liquid or a solid. 
7 al aa is that property of a solid by virtue of which 
itis permanently deformed when stressed above the yield value. 
bees This is a complex property and therefore cannot be represented 
. a quantitatively by a single numerical value. The factors which 
define plasticity are the yield value and the mobility. 
Yield Value, 6—The minimum stress required to produce a per- 
manent deformation in a solid. 

a u.—The coefficient in the law of plastic flow, v = 
u (F — 6) r, where 2 is the velocity imparted by the stress F 
M42 per unit area, to either of two parallel planes separated by 
ti 9 the distance r, the space between the planes being filled 

ath with the plastic material. 
Attention is called to the fact that yield value is defined very 
Tad similarly to the present definition for elastic limit. The latter defini- 
ae ee tion is of course defined having in mind the principal mechanical 
ap a tests and efiort is being made to reconcile the usages of these terms 

and definitions. 

> 4g Vy: Technical Commitiee on Particle Size and Shape (L. T. Work, 

_ chairman): 

"This technical committee sponsored a round-table discussion on 
Industrial Applications of Particle Size Measurements during the 
Regional Meeting of the Society held in New York City on March 8, 
1933. Papers were presented on the following subjects: 
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Pigments, by G. 5. Haslam, New Jersey Zinc Co., and George Hiers, 
National Lead Co. 

Dusts, by Theodore Hatch, School of Public Health, Harvard University 

Coal, by R. M. Hardgrove, Fuller-Lehigh Co. 

Cement, by J. C. Pearson, Lehigh Portland Cement Co., and J. R. wi dome 
Bureau of Standards 

Soils, by H. H. Hatch, Springfield (Mass.) Water Works tu 

New Developments in Sieve and Testing, by A. A. Klein, Norton Co. 

Proposed Standard for Sieves, by L. V. Judson, Bureau of Standards 


Road and Concrete Aggregates, by D. A. Abrams, J. R. Dwyer and J. C. 
Pearson 


“Section on Sub-Sieve Sizes (G. S. Haslam, chairman).—With the 
1930 report of Committee E-1 there was published as information a 
proposed method of analysis for the particle size distribution of sub- 
sieve size particulate substances. As a result of experience with this 
method and in the light of comments received this section has prepared 
a revision of the method, appended hereto,' which is recommended for 
publication as tentative. 

Section on Coarse Screens (F. H. Jackson, chairman).—The 
Tentative Specifications for Round-Hole Screens for Testing Purposes 
(E 17-31 T)* submitted by this section in 1931 are being recommended 
for submission to letter ballot of the Society for adoption as standard. 


Technical Committee on Thickness Measurement (W. E. Emley, 
chairman): 


This technical committee has been reviewing the methods for 
determining thickness as prepared by Committees D-9 on Electrical 
Insulating Materials, D-11 on Rubber Products and D-13 on Textile 
Materials and has been endeavoring to harmonize conflicting 
recommendations. 

A device for measuring thickness under extremely small pressure 
and to a precision of the order of 0.0001 in. has been built and tested.’ 
A device for measuring the variation in the thickness of a sample with 
variation in the pressure used in measuring thickness has also been 
built and tested.‘ By means of this device curves can be plotted 
showing the relation between thickness and pressure as the load is 
increased or decreased. These curves show not only the thickness at 


1 See p. 989.—Eb. 


2 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 1032 (1931); also 1932 Book of A.S.T.M. 
Tentative Standards, p. 1075. 

3 W. L. Holt, “Screw Micrometer Gages for Rubber Specimens,” U. S. Bureau of Standards 
Journal of Research, May, 1933. 

‘H. F. Schiefer, “‘Compressometer, An Instrument for Evaluating the Thickness, Compressibility 
and Compressional Resilience of Textiles and Similar Materials,"" U. S. Bureau of Standards Journal 
of Research, — 1938. 
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a stated pressure, but also the compressibility and resilience of the 
material. 
These two devices may be considered as examples of the applica- 


tion of the principles which must underlie the design of any instrument sf 
(other than optical) for the measurement of thickness. It is evident f 


that the thickness of a compressible material can be defined only in 

terms of the pressure used in measuring it. S; 
All interested standing committees of the Society are urged to 

cooperate in the adoption of a single standard pressure to be used in 


measuring thickness. 
Technical Committee on Interpretation and Presentation of Data (Anson th 
Hayes, chairman): cc 
This technical committee has been active during the past year. Pp! 
The Program Committee under the chairmanship of Mr. H. F. Dodge P 
has made substantial progress in the formulation of a long range m 
program having to do with the use of scientific methods in the collec- re 
tion, analysis, interpretation and presentation of data. re 
The principal effort of the technical committee has been directed 
to the preparation of a Manual on Presentation of Data. The m 
technical committee was asked to prepare recommendations con- w 
cerning the form of presenting test results that could be embodied od 
in instructions to prospective authors of papers to be presented 
before the Society. ‘The Manual embodies such recommendations - 
for one general type of data—a series of observations of a single u 
variable obtained under the same essential conditions—and discusses ar 
the importance of using efficient functions of the data in summarizing 
the essential information contained therein. The Manual is appended M 
hereto. 
In any standardization project or experimental investigation, the bs 
problem of interpretation and presentation of data cannot be isolated 
and treated as independent of the problem of collection of data. The a 


goodness of the data and the use that can be made of them depends 
closely on the techniques used in gathering them and the conditions 
surrounding their accumulation. With this in mind, the committee V 
has arranged for a general discussion of the problem of collection of 
standardization data at an open session at which the discussion will be 
opened by the following papers: | 
Quality Control in Practice Using Inspection Results, by S. M. , 
i sborne P. S. Olmstead 
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Planning for Collection of Standardization Data, by J. R. 
Townsend. 
Mention should also be made of a formal paper by Messrs. R. 
F. Passano and F. R. Nagley on the subject, “Consistent Data 
Showing the Influence of Water Velocity and Time on the Corrosion 
of Iron” being presented at this annual meeting?” _ 
Special Committee on Neutralization Number: 
Reference was made in the 1932 report of the committee to the 
cooperation between Committee D-2 on Petroleum Products and 
Lubricants and Committee D-9 on Electrical Insulating Materials in 
the study of tests for the neutralization number of oils. This joint 
committee has made a study of the methods in use, including the 
present Tentative Method of Test for Neutralization Number of 
Petroleum Products and Lubricants (D 188-27 T) and electrolytic 
methods. The committee found that additional information was 
required and accordingly the studies are being continued and round- 
robin tests are being conducted on various samples of oils. 


The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee, which consists of 59 members, 
with ihe following results: 


Items Affirm- | Neg- | Not 


I, Proposep Tentative Stanparps 


Methods of Verification of Testing Machines ........ 24 0 6 
Method of Analysis for the Particle Size Distribution of Sub-Sieve Size Particulate 

II. Reviston or Tentative Sranparp 
Methods of Compression Testing of Metallic Materials (E 9-27 T)................... 19 0 il 
Il]. ApvaNcement or TenTATIVE STANDARD 
Methods of Tension Testing of Metallic Materials (E 8-32 T)....................... 19 1 10 
Specifications for Round-Hole Screens for Testing Purposes 17 0 12 
IV. Wrreprawat or Stanparp 

Standard Methods of Verification of Testing Machines (E 4-27)...............-..... 22 0 8 


This report has been submitted to letter ballot of the committee, 
which consists of 59 members; 31 members returned their ballots, all 
of whom have voted affirmatively. 


Respectfully submitted on behalf of the 


1 Proceedings Am. Soc, Testing Mats., Vol. 33, Part II, p. 770 (1933). 
Ibid., p. 387, 
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The proposed Tentative Methods of Verification of Testing Machines, a 
revision of the existing standard methods, and Tentative Methods of Analysis 
_ for the Particle Size Distribution of Sub-Sieve Size Particulate Substances were 
accepted for publication as tentative and appear on pages 1013 and 989, 
gespectively. 
tae The proposed revision of the Tentative Methods of Compression Testing 
of Metallic Materials was accepted. The methods in their revised form appear 

on page 959. 

The Tentative Methods of Tension Testing of Metallic Materials and 
Specifications for Round-Hole Screens for Testing Purposes were approved at 
_ the annual meeting and subsequently adopted as standard by letter ballot of 

_ the Society on September 1, 1933, and appear in the 1933 Book of A.S.T.M. 
Standards, Part I, page 949, and Part II, page 1242, respectively. 

* The withdrawal of the Standard Methods of Verification of Testing 
_ Machines was approved. 

Die, Recommendations to Committee E-10 on Standards.—Proposed Tentative 
Methods of Impact Testing of Metallic Materials were approved by the com- 
mittee subsequent to the annual meeting and were accepted for publication as 
tentative on August 16, 1933, by Committee E-10 on Standards and appear 
on page 976. 

A revision of the Tentative Methods of Rockwell Hardness Testing of 

Metallic Materials, referred to in the report, was accepted on August 16, 1933, 

by Committee E-10 on Standards. The methods in their revised form appear 
_ page 967, 
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APPENDIX | 


: REPORT OF COMMITTEE ON 
MANUAL ON PRESENTATION OF DATA (1933) 


This Manual on Presentation of Data was prepared by the Manual Com- 
mittee,! appointed by Mr. Anson Hayes, Chairman of the Technical Committee 
on Interpretation and Presentation of Data, of Committee E-1 on Methods of 
Testing, to make available some of the principles of efficient presentation of 
data and to recommend practices for the American Society for Testing Materials. 

The purposes for which the Society was founded—the promotion of 
knowledge of the materials of engineering and the standardization of specifica- 
tions, and the methods of testing—involve at every turn the utilization of 
quantitative data. Such data form an important part of the source material 
used in arriving at new knowledge, and in selecting standards of quality and 
methods of testing that are adequate, satisfactory, and economic, from the 
standpoints of the producer and the consumer. Four general aspects of any 
problem involving the use of data are indicated in the accompanying diagram. 
This manual deals specifically with the fourth—presentation—but discusses 
briefly some of the reasons why the problem of presentation cannot be isolated 
nad treated independently of the problems of collection and interpretation. As 
indicated below, attention is restricted to one of the several types of data that 
are gathered by individuals or committees and presented to the Society. 

Broadly, the three general objects of gathering engineering data are to 
discover: (1) physical constants and frequency distributions, (2) relationships— 
both functional and statistical—between two or more variables, and (3) causes 
of observed phenomena. Under these general headings, the following more 
specific objects in the work of the American Society for Testing Materials may 
be cited: (a) to discover the distributions of quality characteristics of materials 
which serve as a basis for setting economic standards of quality, for comparing 
the relative merits of two or more materials for a particular use, for controlling 
quality at desired levels, for predicting what variations in quality may be 
expected in subsequently produced material; to discover the distributions of 
the errors of measurement for particular test methods, which serve as a basis 
for comparing the relative merits of two or more methods of testing, for 
specifying the precision of standard tests, for setting up economical testing and 
sampling procedures; (b) to discover the relationship between two properties 
of a material, such as density and tensile strength; and (c) to discover physical 
causes of the behavior of materials under particular service conditions; to 
discover the causes of non-conformance with specified standards in order to 
make possible the elimination of assignable causes and the attainment of 
economic control of quality. 

The manual limits its discussion to data of the type falling under (1), with 
particular emphasis on the nature of the frequency distributions for physical 
properties of materials and for errors of measurement. Sections 1 to 36 consider 
the problem: Given a set of m numbers containing the whole of the information 
under consideration, to determine how much of the total information is contained 


1 Personnel of Manual Committee: Messrs. H. F. Dodge, Chairman, Member of Technical Staff, 
Bell Telephone Laboratories, Inc.; J. T. MacKenzie, Chief Chemist, American Cast Iron Pipe Co.; 
R. T. Webster, Quality Standards Branch, Western Electric Co.; and A. E. R. Westman, Director 


of Chemical Research, Ontario Research Foundation. 
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_ in a few simple functions of the numbers. Sections 37 to 47 consider briefly 
_ the importance of using efficient functions to express that part of the total 
_ information which is essential to the intended use of the data. 
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MANUAL ON PRESENTATION OF DATA (1933) 


INTRODUCTION 


1. Purpose.—This manual discusses the application of statistical 
method to the problem of: 


(a) condensing the information contained in a set of observations, 
and 
(b) presenting the essential information in a concise form more 
readily interpretable than the unorganized mass of original 
data. 


Attention will be directed particularly to quantitative information 
on measurable characteristics of materials and manufactured products. 


Such characteristics will be termed quality characteristics. -— art 
“in 
things: on each thing thing on that thing 


& Fic. 1.—Two General Types of Data. 


2. Type of Data Considered.—Consideration will be given to the 
treatment of a set of m observations of a single variable. Figure 1 
illustrates two general types: (a) a series of » observations repre- 
senting single measurements of the same quality characteristic of m 
similar things, and (b) a series of m observations representing 
measurements of the same quality characteristic of one thing. 

Data of the first type are commonly gathered to furnish informa- 
tion regarding the distribution of the quality of the material itself, 
having in mind possibly some more specific purpose, such as the 
establishment of a quality standard or the determination of. con- 
formance with a specified quality standard. Example: 100 observa- 
tions of transverse strength, on 100 bricks of a given brand. 

Data of the second type are commonly gathered to furnish 
information regarding the the errors of measurement for a particular 
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TABLE I.—THREE GrouPsS OF ORIGINAL Data. 


(a) TRANSVERSE STRENGTH OF 270 Bricks oF A TYPICAL BRAND, LB. PER SQ. IN. TEST METHOD: STAND- 

arp or TestinG Brick (CoMpREssION, FLEXURE, ABSORPTION) (A.S.T.M. DESIGNATION: 

C 67 - 31), 1931 SuppLEMENT To Book or A.S.T.M. STANDARDS, P.65. (DatTA From A.S.T.M. MANUAL 
FOR INTERPRETATION OF Rerractory Test Data, Pp. 65 (1931).) 


860 1320 820 1040 1000 1010 1190 1180 1080 1100 1130 


920 1100 1250 1480 1150 


740 860 1000 810 1000 


1200 830 1100 890 270 =1070 830 1380 960 1360 730 
850 920 940 1310 1330 1020 1390 830 820 980 1330 
920 1070 1630 670 1150 1170 920 1120 1170 1160 1090 


1090 700 910 800 


960 1020 1090 2010 890 930 


830 880 870 1340 840 1180 740 880 790 1100 1260 


1040 1080 1040 980 1240 


800 860 1010 1130 970 1140 


1510 1060 840 940 1110 1240 8 1290 870 1260 1050 900 
740 1230 1020 1060 990 =1020 820 1030 860 850 890 
1150 860 1100 840 1060 1030 990 1100 1080 1070 970 


1000 720 800 =1170 970 


690 1020 890 700 880 1150 


1140 =1080 990 570 790 1070 820 580 820 1060 980 


1030 960 870 800 1040 


820 1180 1350 1180 950 1110 


700 860 660 1180 780 =1230 950 900 760 1380 900 


920 1100 1080 980 760 


830 1220 1100 1090 1380 81270 


860 990 890 940 910 1100 1020 1380 1010 = 1030 950 


950 880 970 ~=1000 990 


830 850 630 710 900 890 


1020 750 920 870 1010 1230 780 ©1000 1150 1360 


1300 970 800 650 1180 


1080 970 960 1180 1050 
910 1100 870 980 730 


800 800 1140 940 


860 1150 1400 880 730 910 
890 1030 1060 1610 1190 1400 850 1010 1010 1240 ics 
920 1110 780 


980 


870 970 910 830 1030 1050 710 890 1010 1120 eae 
810 1070 1100 460 860 1070 880 1240 940 860 | 


(6) Weicut or Coatinc or 100 SHeets or GaL- 

VANIZED IRON SHEETS, Oz. TEST METHOD: 

Tripte Spot Test or STANDARD SPECcIFICA- 

TIONS FoR Zinc-CoaTeD (GALVANIZED) SHEETS 

(A.S.T.M. Desicnation: A 93 - 27), 1930 Boox 

or A.S.T.M. STANDARDS, Part I, Pp. 288. (Data 
From LAsoratory TESTs.) 


1.467. 1.603 1.577 1.563 1.437 
1.623 1.603 1.577 1.393 1.350 
1.520 1.383 1.323 1.647 1.530 
1.767 1.730 1.620 1.620 1.383 
1.550 1.700 1.473 1.530 1.457 
1.533 1.600 1.420 1.470 1.443 
1.377. 1.603 1.450 1.337 1.473 
1.373 1.477 1.337 1.580 1.433 
1.637 1.513 1.440 1.493 1.637 
1.460 1.533 1.557 1.563 1.500 
1.627 1.593 1.480 1.543 1.607 
1.537 1.503 1.477 1.567 1.423 
1.533 1.600 1.550 1.670 1.573 
1.337 1.543 1.637 1.473 1.753 
1.603 1.567 1.570 1.633 1.467 
1.373 1.490 1.617 1.763 1.563 
1.457 1.550+ 1.477 1.573 1.503 
1.660 1.577 1.750 1.537 1.550 
1.323 1.483 1.497 1.420 1.647 
1.647 1.600 1.717 1.513 1.696 


(c) Breakinc STRENGTH oF 10 Test SPECIMENS 
FROM 10 oF 0.104-1n. Harp-Drawn Cop- 
PER Wire, Le. Test MetTHop: STANDARD 
SPECIFICATIONS FOR Harp-DrawN COPPER 
Wrre (A.S.T.M. Desicnation: B 1-27), 1930 
Book or A.S.T.M. STANDARDs, Part I, Pp. 619. 
(Data FROM INSPECTION REPORT.) 
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test method. Example: 50 micrometer measurements of the 
thickness of a test block. 

The illustrative examples in the subsequent sections will be 
restricted to data of the first type.' 

3. Homogeneous Data.—While the methods here given may be 
used to condense any set of observations, the results obtained by 
using them may be of little value from the standpoint of interpretation 
unless the data are good in the first place and satisfy certain 
requirements. 

To be useful for inductive generalization, any set of observations 
that is treated as a single group for presentation purposes should 
represent a series of measurements, all made under essentially the 
same test conditions, on a material or product, all of which has been 
produced under essentially the same conditions. 

If a given set of data consists of two or more subportions collected 
under different test conditions or representing material produced 
under different conditions, it should be considered as two or more 
separate subgroups of observations, each to be treated independently 
in the analysis. Merging of such subgroups, representing significantly 
different conditions, may lead to a condensed presentation that will 
be of little practical value. Briefly, any set of observations to which 
these methods are applied should be homogeneous. 

In the illustrative examples of the following sections, each set of 
observations will be assumed to be homogeneous—possible 
observations from a common parent population. 


a ORIGINAL DATA 


4. Examples.—Table I gives three typical sets of observations, 
each representing measurements of a single physical property. 
Consideration will be given to ways of arranging and condensing 
these data into a form better adapted for practical use. 

5. Ungrouped Frequency Distributions.—The first step in organ- 
izing a set of observed values of a single variable is the arrangement 
of the values in ascending order of magnitude. Such an arrangement 
is termed a frequency distribution, and will be referred to in the 


1 The quality of a material in respect to some particular characteristic, such as tensile strength, 
is a frequency distribution function, not a single-valued constant. 

The variability in a group of observed values of such a quality characteristic is made up of two 
parts; variability of the material itself, and the errors of measurement. In some practical problems, 
the error of measurement may be large compared with the variability of the material; in others, the 
converse may be true. In any case, if one is interested in discovering the objective frequency dis- 
tribution of the quality of the material, consideration must be given to correcting the data for errors 
of measurement. 

See W. A. Shewhart, “Economic Control of Quality of Manufactured Product,” pp. 379-385, 


D. Van Nostrand Co., Inc., New York City (1931). 
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780 
780 


800 
810 
810 
820 
820 
820 
820 
820 
820 
820 
830 
830 
830 
830 
(b) 

( 

1 

1 


487. 1.513. 1.867 1 
4587. 1.513 1.567 1 
460 1.520 1.870 1.627 
467 1.530 1.873 1 
467 1.530 1.573 1 


‘470 1.533 1.577. 1.637 

1.533 1.577 1.637 

1.533 1.577 1.647 578 
pad 

477 1.537 1.593 1.647 
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TaBLe II.—UNGROUPED FREQUENCY DISTRIBUTIONS IN TABULAR Form. 


(a) TRANSVERSE STRENGTH, LB. PER SQ. IN. (DATA OF TABLE I (a) ) 


830 870 920 970 1020 1070 1100 1180 1310 
830 880 920 980 1020 1070 1100 1180 1320 
830 880 920 980 1020 1070 1100 1180 1330 
840 880 920 980 . 1020 1070 1100 1180 1330 
840 880 920 980 1020 1070 1110 1180 1340 
840 880 930 980 1020 1070 1110 1180 1350 
850 880 940 980 1020 1070 1110 1180 1360 
850 890 940 990 1030 1080 1120 1190 1360 
850 890 940 990 1030 1080 1120 1190 1380 
850 890 940 990 1030 1080 1130 1190 1380 
860 890 940 990 1030 1080 1130 1260 1380 
860 890 950 990 1030 1080 1140 1220 1380 
860 890 950 1000 1030 1080 1140 1230 1390 
860 890 950 1000 1040 1080 1140 1230 1400 
860 890 950 1000 1040 1090 1150 1230 1400 
860 900 960 1000 1040 1090 1150 1240 240 1480 
860 900 960 1000 1040 1090 1150 1240 1510 
860 900 960 1000 1050 1090 1150 1240 1610 
860 900 960 1010 1050 1100 1150 1240 1630 
860 910 970 1010 1050 1100 1150 1250 2010 
870 910 970 1010 1060 1100 1160 1260 Sih 
870 910 970 1010 1060 1100 1170 1260 ee 
870 910 970 1010 1060 1100 1170 1270 ; 
870 910 970 1010 1060 1100 1170 1290 : 
870 920 970 1010 1060 1100 °*1170 1300 

WEIGHT OF COATING, Oz. (c) BREAKING STRENGTH, Lb. 

Data oF TABLE I (6) ) ; (Data oF Taste I (c) ) 


be ateb sears 


1.500 1.563 1.607 1.753 
1.503 1.563 1 1 

1.503 1.563 1 1 
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manual as the ungrouped frequency distribution of the data, to 
distinguish it from the grouped frequency distribution defined in 
Section 8. Table II presents ungrouped frequency distributions for 
the three sets of observations given in Table I. 

Figure 2 shows graphically the distribution of Table I (a). 

A glance at one of the tabulations of Table IT gives some informa- 
tion not readily observed in the original data of Table I—such as the 
maximum, the minimum, and the median or middlemost value. Such 
arrangements are sometimes of value in the initial stages of analysis. 

6. Remarks.—lIt is rarely desirable to present data in the manner 
of Table I or Table II. The mind cannot grasp in its entirety the 
meaning of so many numbers; furthermore, greater compactness is 


required for most of the practical uses that are made of data. ig 


GROUPED FREQUENCY DISTRIBUTIONS 


3 h treducthen. —The information contained in a set of observa- 
tions os may be condensed merely by grouping. Such grouping involves 


~ 


0 500 1000 1500 2000 


Transverse Strength, |b. per sq. in. 


Fic. 2.—Showing Graphically the Ungrouped Frequency Distribution of a Set of 
Obser'vations. 


Bach dot represents one brick, data of TableI(e). 


some loes of information but is often useful in presenting ee. 
data. 

8. Definitions—A grouped frequency distribution of a set of 
observations is an arrangement which shows the frequency of 
occurrence of the values of the variable in ordered classes. 

The interval, along the scale of measurement, of each ordered 
class is termed a cell. 

The frequency for any cell is the number of observations in 
that cell. 

The relative frequency for any cell is the frequency for that cell 
divided by the total number of observations. 

Table III illustrates how the three sets of observations given 
in Table I may be organized into grouped frequency distributions. 
The recommended form of presenting tabular distributions is somewhat 
more compact, however, as shown in Table IV. 

9. Choice of Cell Boundaries.—It is usually advantageous to 
make the cell intervals equal. 
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It is recommended that, in general, the cell boundaries be chosen W 
half-way between two possible observations.! With this choice, the di: 
last digit of the cell boundary values will usually be a 5 in a further sti 
place of decimals than the values of the original data. For example, Ot 
in Table III (a), observations were recorded to the nearest 10 lb., mi 

TABLE III.—TuHREE EXAMPLES OF GROUPED FREQUENCY DISTRIBUTIONS. 
Showing cell midpoints and cell boundaries. 
(a) TRANSVERSE STRENGTH, 
LB. PER SQ. IN. (6) Weicut oF COATING, 02. (c) BREAKING STRENGTH, LB. mi 


(Data or TaseE I (a)) (Data or TABLE I (b)) (Data oF TABLE I (c)) 
CELL CELL OBSERVED CELL Cett OBSERVED CELL Cet. OBSERVED 
Mip- Bounp- FrRE- Mp- Bounp- Fre- Bounp- FRE- 
POINT ARIES QUENCY POINT ARIES QUENCY POINT ARIES QUENCY 
— 225 1.275 565 
300 1 1.300 2 567 1 
375 1.325 569 
450 1 1.350 6 571 6 
525 1.375 573 
600 6 1.400 7 575 0 
675 1.425 577 
750 38 1.450 14 579 l 
825 1.475 581 
900 80 1.500 14 583 1 
975 1 $25 585 
1050 83 1.550 22 587 0 
1125 1 575 589 
1200 39 1.600 17 591 0 
1275 1.625 593 
1350 17 1.650 10 595 1 
1425 1.675 597 
1500 2 1.700 3 10 
1575 1.725 
1650 2 1.750 5 
1725 1.775 -—— 
1800 0 Total........ .. 100 di 
2025 


hence the cell boundaries were placed at 225, 375, etc., rather than 
at 220, 370, etc., or 230, 380, etc. 

10. Number of Cells —The number of cells in a frequency distri- 
bution should preferably be between 13 and 20.2 If the number of ye 
observations is, say, less than 250, as few as 10 cells may be of use. 


1 By choosing cell boundaries in this way, certain difficulties of classification and computation 
are avoided, see G. U. Yule, “An Introduction to the Theory of Statistics,” pp. 79-82, Charles Griffin 
& Co., Ltd., London (1932). Seis be 

* For a discussion of this point, see Shewhart, op. cit., p. 69, and Yule, op. cit., p. 79. , 
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When the number of observations is less than 25, a frequency 
distribution of the data is generally of little value from a presentation 
standpoint, as for example the 10 observations in Table III (c). 
Other things being equal, the outline of a frequency distribution is 
more regular the smaller the number of cells. The tendency for a 
distribution to become more irregular as the number of cells is 
increased is indicated in Fig. 3. 

11. Methods of Classification Figure 4 illustrates a convenient 
method of classifying observations into cells when the number of 


100 | Using /2 cells, (TableI@)) Using /9cells 

80 


0 
500 1000 1500 2000 O 500 1000 1500 2000 ~~ 


Transverse Strength, |b. per sq. in. et 
Fic. 3.—Illustrating Increased Irregularity with Larger Number of Cells. 
Transverse Strength, Ib per sq. in. 


225 825 915 1125 i275 1425 1575 


to to to to to to 
35 395 fs 835 915 25 i215 1425 1515 1725 1895 2095 


Wit Hit Hitt Hit Ht // 
Mt 
Frequency 
Fic. 4.—Method of Classifying Observations. 
PAR Data of Table I (a). 


observations is not large. For each observation, a mark is entered in 
the proper cell. These marks are grouped in fives as the tallying 
proceeds. 

If the number of observations is, say, over 250, and accuracy is 
essential, it may be found advantageous to enter the observed values 
on cards, one to each observation. These may then be sorted into 
packs, each pack corresponding to a cell. By this means, the work 
of classification can be checked by making sure that no card has 
been wrongly sorted. When a large number of data are to be analyzed, 
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FREQUENCIES 
NUMBER OF 
TRANSVERSE Bricks HAVING STRENGTH 
STRENGTH, WITHIN 
LB. PER SQ. IN. Given Limits 
225 to 375 1 
375 to 525 eS 
525 to 675 
675 to 825 38 2 3 
825 to 975 80 
975 to 1125 83 
1125 to 1275 
1275 to 1425 
1425 to 1575 
«1875 to 2025 


270 


CUMULATIVE FREQUENCIES 
NUMBER OF 


we and London (1932). 
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the use of one of the several types of electrical machines for recording, 
=F sorting and counting the observations may be found economical." 


TABLE IV.—METHODS OF PRESENTING TABULAR FREQUENCY DISTRIBUTIONS. 
(Data of Table I (a)) 
Note.—" Number of Observations” should be recorded with tables of relative frequencies. 


RELATIVE FREQUENCIES 
(Expressed in percentages) 


TRANSVERSE 
STRENGTH, 


LB. PER SQ. IN. 


225 to 375 
375 to 525 
525 to 675 
675 to 825 
825 to 975 
975 to 1125 
1125 to 1275 
1275 to 1425 
1425 to 1575 
1575 to 1725 
1725 to 1875 
1875 to 2025 


PERCENTAGE OF 
Bricks HaviInG STRENGTH 


WITHIN 
Giver Limits» 
0.4 
~ 2.2 
29.6 
i. 
6.3 
7¢ 07 
0.0 
0.4 


Number of Observations = 270 


CUMULATIVE RELATIVE FREQUENCIES 
(Expressed in percentages) 


PERCENTAGE OF 


TRANSVERSE Bricks HAvING STRENGTH TRANSVERSE Bricks Havinc STRENGTH 
STRENGTH, LESS THAN STRENGTH, LSS THAN 
LB. PER SQ. IN. Given VALUES LB. PER SQ. IN. 4 Given VALUES 
14250 1425 98.2 
1875 : 1875 2 99.6 
2025 270° 2025 100.0 


12. Cumulative Frequency Distribution—For some purposes, the 
number of observations having a value “less than” or 


“greater 


1 Information on mechanical tabulation is given by J. R. Riggleman and I. N. Frisbee, “‘ Business 


Statistics," Chapter II and Appendix 2, pp. 597-601, McGraw-Hill Book Co., Inc., New York City 
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than” particular scale values is of more importance than the fre- 
quencies for particular cells. A table of such frequencies is termed 
a cumulative frequency distribution. ‘The “less than’ cumulative 
frequency distribution is formed by recording the frequency of the 
first cell, then the sum of the first and second cell frequencies, then 
the sum of the first, second, and third cell frequencies, and so on. 

13. Tabular Presentation—Methods of presenting tabular fre- 
quency distributions are shown in Table IV.1. To make a table 
more comprehensive, relative frequencies may be listed as well as 
actual frequencies. If only relative frequencies are given, the table 
cannot be regarded as complete unless the total number of observations 
is recorded. 

14. Graphical Presentation —Using a convenient horizontal scale 
for values of the variable and a vertical scale for cell frequencies, 
frequency distributions may be reproduced graphically in several ways 
as shown in Fig. 5. The frequency bar chart is obtained by erecting 
a series of bars, centered on the cell midpoints, each bar having a 


1 Confusion often arises from the failure to record correctly the cell boundary values in presen- 
tations of thistype. For example, suppose strength measurements, covering a range of values from 
2000 Ib. to 4000 Ib. were made to the nearest 10 lb., and the frequency distribution were presented 
thus: 

Strength, Number of Specimens 


The table would give no clue as to how observed values of 2300, 2400, etc., had been classified. if 
all observed values of 2300 were placed in the cell 2300 to 2400, all observed values of 2400 in the cell 
2400 to 2500, etc., the true cell boundaries would be 1995, 2095, 2195, etc. The proper method of 
presenting the distribution would be as follows: 


Strength, Number of Specimens 


Ib. Within Given Limits 
1995 to 2095 
2095 to 2195 3 
2195 to 2295 17 
£ 2295 to 2395 36 x 
etc. etc. 
This fates te is “Se Fe in preference to the following alternative that is sometime 
Bre Number of Specimens 
Strength, at or 
2000 to 2090 1 
2100 to 2190 3 ar’ 
bie 2300 to 2390 36 


2400 to 2490 82 
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height equal to the cell frequency. An alternate form of frequency 
bar chart may be constructed by using lines rather than bars. The 
distribution may also be shown by a series of points or circles 
representing cell frequencies plotted at cell midpoints. The frequency 
polygon is obtained by joining these points by straight lines. Each 
end point is joined to the base at the next cell midpoint to close 
the polygon. 

Another form of graphical representation of a frequency distribu- 
tion is obtained by placing along the graduated horizontal scale a series 
of vertical columns, each having a width equal to the cell width and 
a height equal to the cell frequency. Such a graph, shown at the 
bottom of Fig. 5, is called the frequency histogram of the distribution. 


Spread 
Pes || | | | Different Positions, same 


spread 


Different Positions, _ 
different spreads 
———Scale of measurement -> 
Fic. 7.—Illustrating Two Salient Characteristics of Distributions— ae 
Position and Spread. 


In the histogram, the area enclosed by the steps represents frequency 
exactly, and the sides of the columns designate cell boundaries. 

The same charts can be used to show relative frequencies by 
substituting a relative frequency scale, such as that shown at the 
right in Fig. 5. It is often advantageous to show both a frequency . 
scale and a relative frequency scale. If only a relative frequency scale 
is given on a chart, the number of observations should be recorded. 

Two methods of constructing cumulative frequency polygons 
are shown in Figure 6. Points are plotted at cell boundaries. The 
upper chart gives frequencies and relative frequencies plotted on an 
arithmetic scale. The lower chart shows relative frequencies plotted 
on a so-called “‘probability scale.” Such graphs can be drawn to 
show the number of observations either “less than” or “greater 
than” the scale values. 


15. Remarks.—The information contained in the data may be 
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summarized by presenting a tabular grouped frequency distribution, 
if the number of observations is large. A graphical presentation of 
a distribution makes it possible to visualize the nature and extent of 
the observed variation. 

. While some condensation is efiécted by presenting grouped 
frequency distributions, further reduction is necessary for most of 
the uses that are made of A.S.T.M. data. _ This need can be fulfilled 
by means of a few simple functions of the observed distribution, 
notably, the average and the standard deviation. 


7 irs UsEFUL FUNCTIONS OF A FREQUENCY DISTRIBUTION igh i 


marizing the information contained in the frequency distribution of 
a set of observations, certain functions of the distribution are useful. 
Referring to Fig. 7, two — characteristics of the distribution 


- ——— Scale of treasurement —-—> + 


Fic. 8.—Illustrating a Third Characteristic of Frequency Distributions—Skewness— 
and Particular Values of Skewness k. 


are: (a) the position on the scale of measurement—the value about 
which the observations have a tendency to center, and (b) the spread 
_ or dispersion of the observations about the central value. A third 
characteristic of some interest, but of Jess importance, is the skewness 
or lack of symmetry—the extent to which the observations group 
themselves more on one side of the central value than on the other. 
(See Fig. 8.) 

Several representative measures are available for describing 
these characteristics, but by far the most useful are the arithmetic 
mean, X, the standard deviation, a, and the skewness factor, k,—all 

algebraic functions of the observed values. Once the numerical 
_ values of these particular measures have been determined, the original 
_ data may usually be dispensed with and two or more of these values 
presented instead. 

17. Relative Frequency.—The relative frequency, ~, for stated 
limits on the scale of measurement is the fraction of the total number 
of observations lying within those limits. 


16. Introduction.—In the problem of condensing and sum- 
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In practical work, this function has its greatest usefulness as a 
measure of fraction defective or fraction non-conforming, in which case 
it is the fraction, p, of the total number of observations lying outside 
the specified limits (or beyond the specified limit). 

18. Arithmetic Mean.—The arithmetic mean is the most widely 
used measure of central tendency. 

The arithmetic mean, X, of a set of n numbers, Kay Key oe Am 
is the sum of the numbers divided 


ae 
i= 
x= = 
n n 
n 
where the expression 2 X; means “the sum of all values of X, from 
oi 
X, to Xn, inclusive.” 
The term average and the symbol X will be used ‘iat lak the 
manual to represent the arithmetic mean of a set of numbers. 
Considering the numbers as m equal particles, the average cor- 
responds to the center of gravity of the system. The average of a 
series of observations is expressed in the same units of measurement 
as the observations; that is, if the observations are in pounds, the 
average is in pounds. 
19. Other Measures of Central Tendency.—The geometric mean, of 


a set of m numbers, X,, Xe, . . . Xn, is the mth root of their product; 
that is, 
Geometric mean = \/ Mat (2) 
X tlog X, 
or, log (geometric mean) = og + Se + + (3) 
n 


The geometric mean may be obtained by using the logarithms of 
the numbers rather than the numbers themselves. With this 
transformation! the method of computing the geometric mean is the 
same as that used for computing the average, X. 

The median of the frequency distribution of » numbers is the 
middlemost value. 

The mode of the frequency distribution of m numbers is the 
value which occurs most frequently. 

20. Standard Deviation.—The standard deviation is the most use- 
ful measure of dispersion for the problems considered in this manual. 


1 The distribution of some quality characteristics is such that a transformation, using logarithms 
of the observed values, gives a substantially normal distribution. When this is true, the transforma- 
tion is distinctly advantageous for (in accordance with Section 32) much of the total information can 
be presented by two functions, the geometric mean, and the standard deviation, o, of the logarithms 
of the observed values. The problem of transformation is, however, a complex one that is beyond the 
scope of this manual. 
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The standard deviation, o, of a set of m numbers, X;, Xe, . . .Xn, 
is the square root of the average of the squares of the deviations of 
: the numbers from their average, X; that is, 

n 

Stated another way, it is mean-square (r.m.s.) deviation of the 


: Equation 5, derived oa Eq. 4, is more convenient to use in 


computations. 


=X? 


n 


With this equation, the standard deviation is obtained by dividing 
the sum of the squares of the numbers by m, subtracting the square 
of their average, and extracting the square root. 

In the language of mechanics, the standard deviation is “the 
radius of gyration of a set of m equal particles, with respect to a given 
centroidal axis.”! The standard deviation of any series of observations 
is expressed in the same units of measurement as the observations, 
that is, if the observations are in pounds, the standard deviation is 
in pounds. 

21. Other Measures of Dispersion.—The coefficient of variation, 2, 
of a set of m numbers, is the ratio of their standard deviation, @, to 
their average, X, expressed as a percentage. It is given by: 


| aS The coefficient of variation is an adaptation of the standard 
deviation which was developed by Prof. Karl Pearson to express the 
variability of a set of numbers on a relative scale rather than on an 
absolute scale. It is thus a pure number. 

The average deviation of a set of m numbers, X,, Xo, . . . Xn, is 
the average of the absolute values of the deviations of the numbers 


from their average, X; that is, 


n 
where the symbol | | represents the absolute value of a quantity. 


i we 


1H. L. Riets, “ Mathematical Statistics,” p. 20, Open Court Publishing Co., Chicago (1917). ' 
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The simplest measure of dispersion of the frequency distribution 
of m numbers is the ramge—the difference between the largest number 
and the smallest number. 
The variance, o*, of a set of m numbers is the average of the sum 
of the squares of the deviations of the numbers from their oy 


eet 
* 
As can be seen from Eqs. 4 and 8, the standard deviation is the square 
root of the variance. 


TABLE V.—COMPUTATION OF AVERAGE AND STANDARD DEVIATION. 


(Data of Table I (c)) 
Test 


Average .2 Ib. 


Standard deviation = (575.2)? =8.26 Ib. 


22. Skewness k.—In our problem, the most useful measure of 
the lopsidedness of a frequency distribution is skewness k. 
The skewness &, of a set of n 
defined by the expression: 


This measure of skewness is a pure number and may be either positive 
or negative. ‘For a symmetrical distribution, & is zero. In general, 


Breaking Strength, X, Square of 
Ib. iS ES Breaking Strength, X? 
Sum 5752 3309232 
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for a non-symmetrical distribution, k is negative if the long tail of 
the distribution extends to the left, the negative direction on the 
scale of measurement, and is positive if the long tail extends to the 
right, the positive direction on the scale of measurement. Figure 8 
shows three unimodal distributions with different values of k. 

23. Remarks.—Of the many measures that are available for 
describing the salient characteristics of a frequency distribution, the 
average, X, the standard deviation, a, and the skewness, k, are 
particularly useful for summarizing the information contained therein. 


METHODS OF COMPUTATION 
24. Computation of Average and Standard Deviation.—The average 


and standard deviation can be computed by using Eqs. 1 and 5. 


The method of computation is illustrated in Table V, using the data 
of Table I (c). Tables of squares are useful in carrying out these 
computations.' Square roots may be found to a satisfactory degree 
of accuracy for most practical purposes by using columns of squares 
and interpolating to find the square roots desired. 

The standard deviation of any set of numbers remains the same 
if a constant number is added to or subtracted from each of the 
original numbers. Table VI illustrates how this fact can be utilized 
to reduce the magnitude of the numbers dealt with in making com- 
putations. The subtraction of the constant A is equivalent to making 
computations with respect to an arbitrary origin, A. The computa- 
tion work can readily be checked by using a second value of A. The 
last two columns of Table VI indicate how the arithmetic may be 
further simplified by dividing the original numbers by a constant, m. 

25. Short Method of Computation When n Is Large.—When the 
number, , of observations is large, the computation work can be 
simplified considerably by making use of the grouped frequency 
distribution of the observations. Table VII shows a convenient 
form to use in computing the average, the standard deviation, and 
the skewness &. With this method, an arbitrary origin, A, is used 
and deviations from this origin are expressed in cells rather than in 
units of the scale of measurement. The equations for the average, 


1 Calculating machines, if available, will be found of great aid in reducing the time of 
computation. .Complete tables are given in Barlow's “‘Tables of Squares, Cubes, Square-Roots, 
Cube-Roots, and Reciprocals of all Integer Numbers up to 10,000,"" E. and F. N. Spon, London, 
(1930). 
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TaBLe VII.—Form ror Computinc X, o AND k By THE SHORT METHOD. 


(Data of Table I (a)) 


Cell Cell |Dewation |Observed| Relative 
Z| Mid- |Bound- | in Cells | Frequency, ts — Frequency 
point ary from A, 
x yx yx? yx? 
0} 300 375 0 / 0 0 0 04 
| _450_|—a / / / / / 0.4 
600 | 375 | 6 /2 24 48 22 
3 3 38 34? 026 | 14./ 
4} 900 4 80 320 1280 | 5/20 29.6 
5} 1050 F725 | 5 83 4/5 2075 10 375 30.7 _| 
6} /200 39 234 1404 8 424 14.5 
1350 425 7 17 833 5 83/ 63 
8} /500 7 515 8 16 128 / 024 
9} /650 1725 9 18 162 | 458 0.7 | 
10} /800 j 875 /0 0 0 0 0 00 
2025 l2/ 1 33! 0.4 
\4 
5 
16 
18 
19 
ty Zyr? tyr? 
2 270 / 260 6370 34638 | 1000 
A= Mid point of cell NoO = 300 i Herta sulin 
m= Number of units per = 150 | 


q 


‘ae 


Computation Factors for X and ¢ 


n= Number of observations = 270 


Jn. 


Computation Factors for k 


1260 _ _ 54658 | 
(a)= = 4666667 (f)= = 128. 
Syx?_ 6370 
(6) = 2 592593 (9)= 2(a)>  =203.259303 
()= (a)® =21.77778) (h)= (f)+(g)  =33/ 546/9/ 
(d)= (6)-() = 1.814812 (i) = S(ad(b) =330.296325 
2.444825 {j)= = 1.251866 


X= A +m(a)= 300 +150 (4 666667 = 1000.0 


o=mV@) = 15001347150) = 202.07 
4251866 = 0.5l2 
(e) 2.444825 
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X, the standard deviation, o, and the skewness &, of a grouped 
frequency distribution are: 


Lyx? Lyx\? | 3/2 
where A = arbitrary origin, 
__ m = the cell interval in units of the scale of measurement, 
24. y = observed cell frequency, and »by 
= deviation in cells from A. 


Table VIL shows the computations for the data given in Table 
I (a). As will be noted, the work is simplified by making use of 
computation factors that are expressed in terms of the column totals, 
Ly, Lyx, Dyx* and 

26. Remarks.—The exact values of X, a, and & can, of course, be 
found by using Eqs. 1, 5, and 9, but the computation work may require 
an excessive amount of time when the number of observations is 
large. The short method of Section 25 introduces certain errors of 
grouping, since it assumes that all observations in each cell have a 
value equal to that of the cell midpoint. It is believed, however, that 
the short method is satisfactory for most practical purposes and that 
the errors introduced by grouping are not, in general, of sufficient 
importance to warrant the use of correction factors." 

For the data of Table I (a), the errors introduced by grouping 
in the short method are indicated in the following tabulation: 


VaLuE Founp 
Exact VALUE By SHORT METHOD 


AMOUNT OF INFORMATION CONTAINED IN X, o,AND Rk. 


27. Introduction.—In this section, the total information contained 
in a series of observations of a single variable is defined, and con- 
sideration is given to how much of the total information may be made 
available by presenting a few simple functions of the data—disre- 
garding for the moment what uses are to be made of the data. . 
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For present purposes, the /otal information will be defined as 
that contained in the original set of numbers arranged in ascending 
order of magnitude, thi ut is, the ungrouped frequency distribution.’ 


Frequency 


Fic. 9.—Totally Different Distributions May Have the Same Value of p—Fraction 
of Total Observations Below Specified Limit. von 


ot 


Fic. 10.—Totally Different Distributions May Have the Same Average. 


28. The Problem.—Given a set of n observations — “og oat 
Xi, Xo, Xz, Xn; 


of some quality characteristic, how can we present concisely informa: 
tion by means of which the observed distribution can be closely 
approximated, that is, so that the percentage of the total number, 1, 


1 The concept of the ungrouped frequency distribution as giving the total information is set forth 
by Shewhart, op. cit., Chapter VIII. While this concept will be held in this manual, it should be 
pointed out that other viewpoints have been used. For example, R. A. Fisher considers the whole 
or total information contained in a set of numbers from the viewpoint of estimation—that is, esti- 
mating the central tendency, dispersion, etc., of the universe from which the observed set of obser- 
vations is considered a random sample. 
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of observations lying within any stated interval from, say, X = a to 
XY = b, can be approximated? 

The total information can be presented only by giving all of the 
observed values. It will be shown, however, that much of the total 
information is contained in a few simple functions—notably the 
average, X, the standard deviation, o, and the skewness, &. 

29. Several Values of p.—By presenting, say, 10 to 20 values of 
relative frequency, /, corresponding to stated cell intervals and also 
the number, 7, of observations, it is possible to give practically all of 
the total information in the form of a tabular grouped frequency 
distribution. If the ungrouped distribution has any peculiarities, 
however, the choice of cells may have an important bearing on the 
amount of information lost by grouping. 

30. Single value of p.—lf we present but a single value of relative 
frequency, ~, such as the fraction of the total number of observed 
values falling outside of a specified limit and also the number, n, of 
observations, the portion of the total information presented is very 
small. This follows from the fact that totally dissimilar distributions 
may have identically the same value of / as indicated in Fig. 9. 

31. Average, X, Only.—If we present merely the average, X, and 
number, , of observations, the portion of the total information 
presented is very small. Totally dissimilar distributions may have 
identically the same value of X, as illustrated in Fig. 10. 

In fact, no single one of the four functions p, X, o, or k presented 
alone is capable of giving much of the total information in the original 
distribution. Only by presenting two or three of these functions can 
a fairly complete description of the distribution be made. 

32. Average, X, and. Standard Deviation, ¢.—These two functions 
contain some information even if nothing is known about the 
functional form of the observed distribution, and contain much infor- 
mation when certain conditions are satisfied, as discussed below. 

With no reservations whatsoever, we may say that the presenta- 
tion of X and a, together with the number, , of observations, gives 
the following information: 


More than (1 — > of the total number, m, of observations lie 


within the closed range X + to (where ¢ is not less than 1). This is 
Tchebychefi’s theorem and is shown graphically in Fig. 11. The 
theorem holds true of amy set of finite numbers regardless of how 
they were obtained. Thus if X and o are presented, we may say at 
once that more than 75 per cent of the numbers lie within the range 
X + 2¢; stated in another way, less than 25 per cent of the numbers 


4 
Phe 
| 
Veh 
+ 
| 
— 
| 
{ 
> 
— 
7 
J 
‘ 
| 
{ 
{ 
— 
ren { 
y 
i- 
r- 
; 


Report or ComMiTreE E-1 (APPENDIX) 


Fic. 11.—The Percentage of the Total Observations Lying Within the 


Always Exceeds the Value Given on This Chart. 


ange X + to, 


Number of Observations, 7 


Normal law — 
3 
approximation 


5 10 15 20 


25 


Percentage 
75.00 88.89 83.75, 
| 7 ] 7 7 7 7 7 7 ] | 


Mev 
bd var 


at 


Fic. 12.—Values of Such That Lie Within the Range, X = to. 


Conditions Will Usually Have an Outline That Conforms 


Fic. 13.—A Frequency Distribution for Observations Obtained Under Controlled 


X = to. 


For data a obtained und under controlled conditions. 


. with One of These General Patterns. he 
Percentage 
68.27, 95.45, 99.73 
0 0 20 30 40 50 60 10 80 90 95; itt 
0 2 3 
t 


Fic. 14.—Approximate Percentage of Total Observations Lying Within the Range 
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differ from X by more than 2¢. Likewise, more than 88.9 per cent 
lie within the range X + 3¢, etc. From this theorem we also have 
the rule that if 2 = 4, all observations fall within X + 2c, if m = 10, 
all observations fall within X + 3.150, etc., as shown in Fig. 12. 
This rule is useful particularly when m is smali. Table VIII indicates 
the conformance with Tchebychefi’s theorem of the three sets of 
observations given in Table I. 

To obtain estimates of just what percentages of the total number 
of observations lie within given limits, as contrasted with minimum 
percentages within those limits (given above by Tchebychefi’s 
theorem), requires additional information of a restrictive nature. 
If we present X, o and n, and are able to add the information “data 
obtained under controlled conditions,” then it is possible to make 
such estimates satisfactorily for limits spaced equally above and 
below X. 

Note.—What is meant technically by “controlled conditions” is discussed by 
Shewhart, op. cit., and is beyond the scope of this manual. Among other things, 
the concept of control includes the idea of homogeneous data—a set of observations 
resulting from measurements made under the same essential conditions and repre- 
senting material produced under the same essential conditions. It is sufficient for 
present purposes to point out that if data are obtained under “controlled con- 
ditions,” the form of curve which will best represent the observed frequency dis- 
tribution may, for most practical purposes, be assumed to be that defined either 
by the Normal Law or by the Second Approximation illustrated in Fig. 13. 

Thus the phrase ‘‘data obtained under controlled conditions” is taken to be 
the equivalent of the more mathematical assertion that “the functional form of the 
distribution may be represented by either the Normal Law equation or the Second 
Approximation equation (first two terms of the Gram-Charlier series).’"” However, 
conformance of the shape of a frequency distribution with one of these two curves 
should, by no means, be taken as a sufficient criterion for control. 


For controlled conditions, the percentage of the total observations 
lying within the range X + to may be estimated from the chart of 
Fig. 14, which is based on the Normal Law integral. The approxi- 
mation may be expected to be better the larger the number of 
observations. Table IX compares the observed percentages of the 
total number of observations lying within several symmetrical ranges 
about X with those estimated from a knowledge of X and a, for the 
three sets of observations given in Table I. 

33. Average, X, Standard Deviation, 7, and Skewness ‘k—The 
presentation of k in addition to X and ¢ contributes very little from 
the viewpoint of presenting the total information, unless we are 
able to give some qualitative information in the manner outlined in 
Section 32. For data obtained “under controlled conditions,” the 


presentation of & in addition to X and @ contributes something, 
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2 TABLE VIII.—ComPARISON OF OBSERVED PERCENTAGES AND THEORETICAL 
MINIMUM PERCENTAGES OF THE TOTAL OBSERVATIONS LYING WITHIN 
GIVEN RANGES. 
Range, 


W 
Theoretical Percentages Observed Percentages x 
of Total Observations Data of Dataof Data of ir 


X, plus or minus Lying Within Table I(a) Table I1(b) Table I(c) 
Given Ranges (n=770) (n=100) (n=10) h 
more than 75.0 96.7 94 90 re) 
r more than 88.9 98.5 100 100 | 
Lieb Data of Table I(a), = 1000, = 202 g 
mi Data of Table I(b), = 1.535, = 0.105 d 
Data of Table I(c), X = 575.2, 0 = 8.26 ti 
4 
TABLE IX.—ComParison PERCENTAGES AND “THEORETICAL 
EsTIMATED sieneemnes OF THE TOTAL OBSERVATIONS LYING WITHIN aA 
an a Theoretical 
Estimated Percentages Observed Percentages 
of Total Observations Data of Data of Data of 
pe Range, a Lying Within Table I(a) Table I(6) Table I(c) 
X, plus or minus Given Ranges (n=270) (n=100) (n=10) 
TABLE X.—SHOWING How joo INFORMATION Is CONTAINED IN X, o AND &. 
(Data from Special Study) 
X = 0.1288", o = 0.00255",k = — 0.615, n = 492 b 
Cell midpoint............ 0.118 0.119 0.120 0.121 0.122 0.123 0.124 0.125 0.126 0.127 0.128 cl 
Observed frequency....... 1 0 3 0 6 11 13 16 34 44 67 s] 
Relative frequency, per 
0.2 0 0.6 .3.2..32 £223 2.3 45. 
Computed relative fre- S 
quency, per cent: ] 
Using X, and only t 
(Normal Law)..... 0 0 0.2 3.2 2.7 $2 et 
‘Using X, o and k (Sec- 
ond Approximation) 0 0.6 48 22 4.5. 69 X 
Cell midpoint............ 0.129 0.130 0.131 0.132 0.133 0.134 0.135 0.136 0.137 0.138 nt 
Observed frequency....... 91 82 65 36 18 5 0 0 0 0 eS / a 
Relative frequency, per 
ns 18.6 16.7 13.2 7.3 3.7 1.0 0 0 0 
Computed relative fre- u 
quency, per cent: ais 
Using X, and only 
(Normal Law).....15.5 13.9 10.8 7.2 4.1 2.0 08 0.3 0.1 0 
Using X, o and k (Sec- a0" 
ond Approximation)16.0 15.7 12.9 8.4 43 1.2 0.3 0 0 0 oe) Li 
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although it contributes nothing to the solution of the problem of 
estimating the percentage of the total number of observations lying 
within symmetric ranges about the average, X, that is, the range 
X + to. What it does do is to help in estimating observed percentages 


a in ranges whose limits are not equally spaced above and below X. 
) In the opinion of the committee, however, the & for a single set of 
| observations does not help very much unless is greater than 250, 
ae and is rarely worth while presenting if m is less than 100. Table X 


zit gives an example of an attempt’ to reproduce an original frequency 
distribution from the computed values of X, ¢, and k. The distribu- 
tion is quite skew and it is apparent that the | theoretical distribution — 


IS} Computed from X and c,only. 
10 | Computed from X, cand ky 
0 
0.120 0.125 0.130 
yom Thickness, in: 

Fic. 15.—The Approximation Is Improved by Using & in Addition to X and .. 

k. Curves drawn through computed theoretical values of relative frequency. ‘ 
based on X, o, and k approximates the observed distribution more 

128 closely than does that based on X and o alone. The comparison is 

57 shown graphically in Fig. 15. 

3.6 34. Use of Coefficient of Variation Instead of Standard Deviation.— 
So far as quantity of information is concerned, the presentation of 
the coefficient of variation, v, together with the average, X, is 

+.8 equivalent to presenting the standard deviation, o, and the average, 

<u X, since o may be computed directly from the values of 7 = aes 

a and X. In fact the coefficient of variation is nothing but o expressed 

aha on a percentage basis. The coefficient of variation is sometimes 

Aas useful in presentations whose purpose is to compare the relative 

Rie °s variability of two or more distributions. If, for example, it were 

eine 1 For method of obtaining estimates of the observed cell frequencies using X and ¢ only (Normal : 

Law) and X, and k (Second Approximation), see Shewhart, op. cit., pp. 
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desired to show for the data in the following table that the percentage 
variation is greater for B than for A, the coefficient of variation shows 
this fact, whereas the variation in pounds, expressed by the standard 
deviation, is greater for A than for B. 


COEFFICIENT 
NUMBER OF STRENGTH, (VARIABILITY) VARIABILITY), 
DaTA n a4 xX v 
150 800 200 25.0 


However, the presentation of the coefficient of variation may some- 
times be misleading. To take an extreme case, if a series of 
measurements of temperature on the Centigrade scale had an average 
X = 0.01 C. and a standard deviation ¢ = 2.9 C., then the coefficient 


of variation would be wa = 29,000 per cent. 


35. General Comment on Observed Frequency Distributions of 
a Series of A.S.T.M. Observations—Experience with frequency 
distributions for physical characteristics of materials and manufactured 
products prompts the committee to insert a comment at this point. 
We have yet to find an observed frequency distribution of over 100 
observations of a quality characteristic and purporting to represent 
essentially uniform conditions, that has less than 96 per cent of its 
values within the range X + 3¢. The theoretical value for controlled 
conditions is 99.7 per cent, as indicated in Fig. 14. Taking this as 
a starting point and considering the fact that in A.S.T.M. work the 
intention is, in general, to avoid throwing together into a single series 
data obtained under widely different conditions—different in an impor- 
tant sense in respect to the characteristic under inquiry—we believe 
that it is possible, in general, to use the methods indicated in Sections 
32 and 33 for making rough estimates of the observed percentages of 
a frequency distribution, at least for making estimates (per Section 32) 
for symmetric ranges around the average, that is, X + io. This 
belief depends, to be sure, upon our own experience with frequency 
distributions and upon the observation that such distributions tend, 
in general, to be unimodal—to have a single peak—as in Fig. 13. 

Discriminate use of these methods is, of course, presumed. They 
could not be expected to give satisfactory results if the objective 
distribution were one like that shown in Fig. 16—a bimodal distri- 
bution representing two different sets of conditions. Here, however, 
the methods could be applied separately to each of the two rational 
subgroups of data. 
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36. Summary. 


1. If a set of observations of a single variable is obtained under 
controlled conditions, much of the total information contained therein 
may be made available by presenting three functions—the average, 4 
the standard deviation, o, the skewness k—and the number, n, of 
observations. Of these, X and o contribute most; & contributes 
something but, in the opinion of the committee, not very much unless 
n is greater than, say, 250. 

2. The average, X, and the standard deviation, o, give some 
information even for data that are not obtained under controlled 
conditions, (Compare with Section 32.) 

3. No single function, such as the average, of a set of observa- 
tions is capable of giving much of the total information contained 
therein. 
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Fic. 16.—A Bimodal Distribution Arising from Two Different Systems of Causes. 


4. Just what functions of the data should be presented in any 
instance depends on what uses are to be made of the data. This 
leads to a consideration of what constitutes the ‘essential 


information.” 


EssENTIAL INFORMATION 

37. Introduction.—Presentation of data presumes some intended 
use either by others or by the author as supporting evidence for his 
conclusions. The objective is to present that portion of the total 
information given by the original data that is believed to be essential 
for the intended use. Essential information will be described as 
follows: 

“We take data to answer specific questions. One can usually say that a 
set of statistics [functions] contains the essential information given by the 
data when, through the use of these statistics, we can answer the questions in 
such a way that further analysis of the data will not modify our answers to 
any practical extent.” 


1 See Shewhart, cit., p, 58. 
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The general introduction to the manual lists some of the objects 
of gathering A.S.T.M. data of the type under discussion—a set of 
observations of a single variable. Each such set constitutes an 
observed frequency distribution, and the information contained 
therein should be used efficiently in answering the questions that have 
been raised. 

38. What Functions of the Data Contain the Essential Information.— 
The nature of the questions asked determines what part of the total 
information in the data constitutes the essential information for use 
in interpretation. 

If we are interested in the percentages of the total number of 
observations that have values above (or below) several values on the 
scale of measurement, the essential information may be contained in 
a tabular grouped frequency distribution. But even here, if » is 
large and if the data represent controlled conditions, the essential 
information may be contained in the three functions—the average, X, 
the standard deviation, o, and the skewness &. If we are interested 
in the average and variability of the quality of a material, in the 
average quality of a material and some measure of the variability of 
averages for successive samples, in a comparison of the average or 
variability of the quality of one material with that of other materials, 
in the error of measurement of a test, etc., then the essential informa- 
tion may be contained in the X and @ of the observed distribution. 
If we are also interested in the percentage of the total quantity of 
product that does not conform with specified limits, then part of the 
essential information may be contained in the observed value of 
fraction defective, p. 

If the conditions under which the data were obtained were not 
controlled, the maximum and minimum observations may contain 
information of value for detecting assignable causes of variation 


39. Summary. 


1. What constitutes the essential information in any particular 
instance depends on the nature of the questions to be answered, and 
on the nature of the hypotheses which we are willing to make on the 
basis of available information pertaining thereto. Even when 
measurements of a quality characteristic are made under the same 
essential conditions, the objective quality is a frequency distribution 
which cannot be adequately described by any single numerical value. 

2. Given a series of observations of a single variable arising 
from the same ~—o conditions, it is the opinion of the committee 
that the average, X, the standard deviation, ¢, -= the number, 
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TABLE XI.—INFORMATION OF VALUE May BE Lost 1F ONLY THE AVERAGE Is 
PRESENTED. 
Tensile Strength, lb. per sq. in. : 
Material Average, X Average, X Averages, 
51 430 47 200 49 010 
59 060 57 380 60 700 
TABLE XII.—COMPARISON OF SEVERAL METHODS OF PRESENTING INFORMATION 
CONTAINED IN DaTaA. 
(Data of Table I (a)) 


_of Measures 
ie persion 
Let, é Explanation of From 
anLE. Number of Transverse Strength, Measure Standpoint 
Observations Ib. per sq. in. of Dispersion 
vailable 
Knowledge 
of Efficiency 
Distribution 
Function 

Ba 270 Average, X Standard deviation, Section 20 

1 202 

o First 
100 = 

an: 270 Average, X |Coefficient of variation, x 

1000 20.2 per cent Section 21 
Wscliccs 270 Average, X Average deviation Section 21 

1000 153 ] 
270 A Maximum Minimum | __........... Second 

2010 270 

Ries 270 Average, X Range Maximum - Minimum, 

1000 1740 Section 21 

1000 2010 

1000 270 

Third 

270 Average, Maximum deviation Maximum ~ X (or 

1000 1010 minimum - X, if this is 

greater algebraically) 
Maximum deviation 

270 Average, Maximum percentage |100 

1000 deviation 101 per cent 


TABLE XIII.—PRESENTATION OF EsSENTIAL INFORMATION. 
(Data of Table XI) 
Wee Tensile Strength, lb. per sq. in. 
Numberof Average, Standard Average, Standard Average, Standard 
Material Tests Deviation, X Deviation, 7 Deviation, 
Wien 20 51 430 920 47 200 830 49 010 1070 
ihacniadeée 6 18 59 060 1320 57 380 1 360 60 700 1480 
re 27 75710 1840 74920 1650 80 460 1910 
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_ n, of observations contain the essential information for a majority 
of the uses made of such data in A.S.T.M. work. 


COMMENTS ON VARIOUS METHODS USED IN PRESENTING DATA 


40. Introduction.—Presentation of the essential information con- 
tained in a set of observations of a single variable commonly consists 
in recording the average, some measure of dispersion and the number 
of observations. This section discusses several methods that have 
been used. 

41. Average Only.—Sometimes the average alone is given—no 
record is made of the dispersion of the observed values nor of the 
number of observations taken. For example, Table XI gives the 
observed average tensile strength for several materials under several 


Maximum deviation > 
1000 
4 
¥ Transverse Strength, |b. per sq. in. 
17.—Showing Some of the Functions Listed in Table XII. 
Data of Table I (a). 


conditions. The objective quality in each instance is a frequency 
distribution, from which the set of observed values may be considered 
as a sample. Much information of value may be lost by presenting 
merely the average, particularly if the number of observations is 
not given. 

42. Average and Some Measure of Dispersion.—Presentation of 
the essential information generally requires a record of some measure 
of dispersion of the observed values. In Table XII are listed some 
of the methods that are used for presenting information contained in 
a set of observations, taking the data of Table I (a) as an example. 

- The methods listed differ only in respect to the measures of dispersion, 
several of which are shown graphically in Fig. 17. 

Evaluation of the comparative merits of these measures of 
dispersion involves a consideration of (1) the status of distribution 
theory, (2) efficiency, and (3) time required for computation. Table 


XII considers these factors broadly and gives a general notion of the 
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kind of reasons why the standard deviation is usually the best measure 
of dispersion to use in presenting data. Table XIII illustrates how 
the essential information may be tabulated for several sets of observa- 
tions, such as are obtained in investigations conducted for the purpose 
of comparing the quality of different materials. 


Distribution Theory.—If samples of n observations each are drawn from a 
known universe, the observed values of any function, @, such as the standard 
deviation, the average deviation, the range, the maximum, etc., will differ 
from sample to sample. For each function, @, there is an objective distri- 
bution—for each value of m—whose average gives the expected value of 0 
and whose standard deviation gives a measure of how widely the observed 
values of 6 may be expected to vary in repeated samples. Knowledge of the 
objective distribution functions is important in the interpretation and use of 
data. The available knowledge is, however, meager except for the standard 
deviation.* 

Efficiency.—Roughly, the efficiency of a statistic, 8, is lower the larger 
the standard deviation of its objective distribution. Of the several measures 
of dispersion under discussion, none has as high an efficiency as the standard 
deviation. If, for a particular use to be made of a set of observations, we 
present a measure of dispersion that is only 80 per cent efficient as compared 
with the standard deviation, we in effect throw away 20 per cent of the data. 
As much could have been accomplished by taking only four-fifths as large a 
sample and using the more efficient standard deviation.? 

Time Required for Computation—The cost of getting data almost in- 
variably justifies computing the standard deviation rather than getting more 
data and using one of the less efficient measures of dispersion. The use of 
the average deviation instead of the standard deviation, for example, usually 
arises from the argument that it takes less time to compute and is easier to 
understand. However, the experience of the committee covering a wide range 
of conditions indicates that the standard deviation can be computed as rapidly 
as the average deviation by the use of calculating machines, such as are 
ordinarily employed in analyzing the results of investigations that require any 
appreciable number of data. When only one or two computations are to be 
made, less time may be required for the average deviation, but it is believed 
that if tables of squares and square roots are used for computing the standard 


1 See Shewhart, op. cit., Chapter XIII. 

It may be of interest to note that the expected value of any measure of dispersion that merely 
takes into account the maximum and/or the minimum observation (methods 4 to 9, inclusive, in 
Table XII) increases quite rapidly with the sample size, m. For example, the expected value of the 
range (maximum minus minimum) for samples of n observations each, drawn from a normal universe 
having a standard deviation, o’, varies with sample size in the following manner: The expected value 
of the range is 2.0 o’ for m = 4, 3.1 o’ for m = 10, 4.0 o’ for n = 25 and 6.1 o’ for m = 500. From 
this it is seen that in sampling from a normal universe, the spread between the maximum and the 
minimum observation may be expected to be about twice as great for a sample of 25 and three times 
as great for a sample of 500, as for a sample of 4. See L. H. C. Tippett, “‘On the Extreme Individuals 
and the Range of Samples Taken from a Normal Population,” Biometrika, Vol. XVII, pp. 364-387, 
December, 1925. 

For this reason the number of observations should be recorded in presentations which give the 
maximum and the minimum observations. 

2A detailed discussion of efficiency is beyond the scope of this manual. See Shewhart, op. cit., 
p. 172 and Chapter XIX. 
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deviation, the difference in computation time, in favor of the average deviation, 
will be a small factor compared with the cost of the data effectually thrown 
away by using the average deviation. While the average deviation may per- 
haps be more easily understood than the standard (root-mean-square) deviation 
by those who are unfamiliar with statistical terms, it is confidently asserted 
that the significance of the standard deviation is soon appreciated with use. 


. 40000 
£ , | 
58.000 | 
& 
2 
£ 
34000 
| 
£ 
32 000 
0 | 2 3 4 5 
Years 
Fic. 18.—An Example of a Graph Showing an Observed Relationship. _ 1 
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Obser ved valve 
d Average of observed valves 


\ Objective distribypion 
| 


3e 000 ° 


Years 


Fic. 19.—Showing Pictorially What Lies Back of the Plotted Points in Fig. 18. 
___ Each plotted point in Fig. 18 is the observed average of a sample from an objective oe hei 


lett frequency distribution. 


43. Observed Relationships——A.S.T.M. work often requires the 
presentation of data showing the observed relationship between two 
variables. Attention will be given here to one type of relationship, 
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—one that is controlled at will by the investigator and considered for 
all practical purposes as capable of “‘exact’’ measurement, free from 
experimental errors.'_ Such relationships are commonly presented in 
the form of a chart consisting of a series of plotted points and straight 
lines connecting the points or a smooth curve which has been “‘fitted”’ 
to the points by some method or other. This section will consider 
merely the information associated with the plotted points. 

Figure 18 gives an example of such an observed relationship.” 
At each successive stage of an investigation to determine the effect 
of aging on several alloys, five test specimens of each alloy were tested 
for tensile strength by each of several laboratories. The graph shows 
the results obtained by one laboratory for one of these alloys. Each 
of the plotted points is the average of five observed values of tensile 
strength and thus attempts to summarize an observed frequency 
distribution. Figure 19 has been drawn to show pictorially what is 


h TABLE XIV.—SumMary oF EssENTIAL INFORMATION FoR FIG. 18. 


Test Specimens 4 
5 37 460 655 

5 36 800 319 is 


behind the scenes. The five observations, made at each stage of the’ 
life history of the alloy constitute a sample from a universe of possible 

values of tensile strength—an objective frequency distribution whose 

spread is dependent on the inherent variability of the tensile strength 

of the alloy and on the error of testing. The dots represent the 

observed values of tensile strength and the bell-shaped curves, the 

objective distributions. 

In such instances, the essential information contained in the 
data may be made available by supplementing the graph by a tabu- 
lation of the averages, the standard deviations and the number of 
observations for the plotted points in the manner of Table XIV. 


1The problem of presenting information on the observed relationship between two statistical 
variables, such as hardness and tensile strength of an alloy sheet material, is more complex and will 
not be treated here. Discussions of this problem, together with methods of determining and using 
the correlation coefficient, lines of regression, etc., are given by Shewhart, op. cit., Chapter IX. 
Illustrations and methods of using correlation in the analysis of data are given by Yule, op. cit., 
Chapters X, XI, and XII. For an excellent technical discussion of correlation, see H. L. Rietz, 
* Mathematical Statistics,"" Chapter IV, Open Court Publishing Co., Chicago (1927). 
2 Data from records of shelf life tests on die-cast metals and alloys, Subcommittee XV of A.S.T.M. 
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44. Introduction Empirical knowledge is not contairfed in 
the observed data alone, rather it arises from interpretation—an 
act of thought.' Interpretation consists in testing hypotheses based 
on prior knowledge. Data constitute but a part of the information 
used in interpretation—the judgments that are made depend as well 
on other pertinent information, much of which may be of a qualita- 
tive rather than of a quantitative nature. 

If the data are to furnish a rational basis of prediction and 
generalization, they must be obtained under controlled conditions 
and must be free from constant errors of measurement. Mere presen- 
tation does not alter the goodness or badness of data. The usefulness 
of good data may, however, be enhanced by the manner in which they 
are presented. 

45. Relevant Information.—Presented data should be accompanied 
by available relevant information, particularly information on pre- 
cisely the field within which the measurements are supposed to hold 
and the conditions under which they were made, and evidence that 
_ the data are good. Among the specific things that may be presented 

with A.S.T.M. data to assist others in interpreting them or to build 
up confidence in the interpretation made by an author are: 


1. The kind, grade and character of material or product tested. 

2. The mode and conditions of production, if this has a bearing 
on the feature under inquiry. 

3. The method of selecting the sample;? steps taken to insure its 
randomness or representativeness. 

4. The specific method of test (if an A.S.T.M. or other standard 
test, so state; together with any modifications of procedure). 

5. The specific conditions of test, particularly the regulation of 
factors that are known to have an influence on the feature under 
inquiry. 

6. The precautions or steps taken to eliminate systematic or 
constant errors of observation. 

7. The difficulties encountered and eliminated during the 
investigation. 

8. Information regarding parallel but independent paths of 
approach to the end results. 


1 See C. I. Lewis, “ Mind and the World Order,’’ Charles Scribner’s Sons, New York (1929); an 
important discussion on the significance of prior information and hypothesis in the interpretation of 
data. See also J. M. Keynes, “A Treatise on Probability,” Macmillan and Co., Ltd., London and 
New York (1921); one of the best modern treatises on the philosophy of probable inference which is 
of basic importance in the interpretation of any and all data. 

?The manner in which the sample is taken has an important bearing on the interpretability of 
_ data. This problem is discussed by H. F. Dodge in “Statistical Control in Sampling Inspection,’ 
presented at a round table discussion on Acquisition of Good Data, held at the 1932 annual meeting 
of the Society; published in American Machinist, October 26 and November 9, 1932. 


PRESENTATION OF RELEVANT INFORMATION 
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9. Evidence that the data were obtained under controlled con- 
ditions; the results of statistical tests made to support belief in the 
constancy! of conditions, in respect to the physical tests made and/or 
the material tested. 

Much of this information may be qualitative in character, some 
may even be vague, yet without it the interpretation of the data and 
the conclusions reached may be misleading or of little value to others. 

46. Evidence of Control.—One of the fundamental requirements 
of good data is that they should be obtained under controlled con- 
ditions. The interpretation of the observed results of an investigation 
depends on whether or not there is justification for believing that the 
conditions were controlled. 

If the data are numerous and statistical tests' for control are 
made, evidence of control may be presented by giving the results of 
these tests? Such quantitative evidence greatly strengthens in- 
ductive arguments. In any case, it is important to indicate clearly 
just what precautions were taken to control the essential conditions. 
Without tangible evidence of this character, the reader’s degree of 
rational belief in the results presented will depend on his faith in the 
ability of the investigator to eliminate all causes of lack of constancy. 


CONCLUSIONS 


47. Recommendations® for Presentation of Data.—Given a set of 


n observations of a single variable obtained under the same essential 
conditions: 


1. Present as a minimum, the average, the standard deviation, 
and the number of observations. 

2. If the number of observations is large and if it is desired to 
give information regarding the shape of the distribution, present also 


the value of the skewness &, or present a grouped frequency 
distribution. 


1 Here, we mean constancy in the statistical sense, which encompasses the thought of stability 
of conditions from one time to another and from one place to another. This state of affairs is com- 
monly referred to as “statistical control.” Statistical criteria have been developed by means of which 
we may judge when controlled conditions exist. Their character and mode of application are given 
by Shewhart, op. cit., Chapters XX, XXI, and XXII. See also E. S. Pearson, “A Survey of the 
Uses of Statistical Method in the Control and Standardization of the Quality of Manufactured 
Products,” Journal, Royal Statistical Soc. (London), Vol. XCVI, Part I, pp. 21-60 (1933). 

2 Several! examples are available in recent issues of the Proceedings of the American Society for 
Testing Materials. In a paper by R. F. Passano, “Controlled Data from an Immersion Test,” 
Vol. 32, Part II, p. 468 (1932), values of X¥ and o are given for each of a series of repetitive tests made 
under like conditions, and control charts are presented to show that the criterion for control has been 
satisfied. See also M. F. Skinker, “Application of Control Analysis to the Quality of Varnished 
Cambric Tape,” Vol. 32, Part II, p. 670 (1932). 


* Bearing in mind that no rules can be laid down to which no exceptions can be found, the com- — 
mittee believes that if these recommendations are followed, the presentations will contain the essential ; 


information for a majority of the uses made of A.S.T.M. data, ee ton Ris) 
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3. If the data were not obtained under controlled conditions and 
it is desired to give information regarding the efliect of assignable 
causes, present the values of the maximum and minimum obser- 
vations in addition to the average, the standard deviation and the 
number of observations. 

4. Always state the number of observations taken. 

5. Present as much evidence as possible that the data were 
obtained under controlled conditions. 

6. Present relevant information on precisely (a) the field within 
which the measurements are supposed to hold and (6) the conditions 


under which they were made. 
phy 
NOMENCLATURE 
48. Symbols Used in the Manual: 
X: a variable magnitude in a series of observations; a variable 


quality characteristic Panel 
Xe, X3, etc.: observed values of X Tae 


n: the number of observations 

X: the arithmetic mean; referred to as the average in the manual 

x: used in Section 25 to designate deviation in cells from an arbitrary 

origin; customarily used in statistical work to designate 

a the deviation of an observed value, X;, from the average, 

oy dae X, that is, x = X; — X 

y: observed frequency (number of observations) in a single cell of 
a frequency distribution 

p: relative frequency, the ratio of the number of observations in 
any stated interval to the total number of observations; 

= ot wien fraction defective, the ratio of the number of observations 

olla orese falling outside specified limits to the total number of 

observations 

go: the standard deviation—the root-mean-square deviation about 
the average, X 

o*: the variance 

k: the skewness k, a measure of skewness or lopsidedness of a 
distribution 

v: the coefficient of variation, a measure of relative dispersion based 
on the standard deviation 

X’, a’, etc.: the prime (’) notation is used to signify the true or 
objective value as distinct from the observed value 

n 
_ &: a mathematical symbol meaning the sum of; Z means the sum 


Of, for all values of from = 1 toa inclusive 
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Committee E-4 on Metallography has held two meetings during 
the year, one in Atlantic City, N. J., on June 23, 1932, and the other 
in New York City on March 8, 1933. The committee has also 
turthered its work and activities through correspondence, particularly 
with relation to the examination of steels. 

The resignation of Mr. L. W. McKeehan as chairman of Sub- 
committee VI on X-ray Methods is announced with regret, as are 
also the resignations of Messrs. G. F. Comstock, H. H. Lester, F. Sil- 
lers, Jr., and H. M. Williams. 

Mr. Robert F. Mehl of the Carnegie Institute of Technology 
has been appointed as chairman of Subcommittee VI on X-ray 
Methods. 

1) 
ACTIVITIES OF SUBCOMMITTEES hart 

Subcommittee I on Selection and Preparation of Samples (E. H. 
Dix, Jr., chairman).—Further progress is reported on the revision 
of the Standard Methods of Metallographic Testing of Iron and Steel 
(E 3-24) and Methods of Metallographic Testing of Non-Ferrous 
Metals and Alloys (E 5-27). Additional data have been secured, 
particularly with relation to lead and steel. Contact has been estab- 
lished with Subcommittee VI on Metallography, of Committee A-10 
on Iron-Chromium, Iron-Chromium-Nickel and Related Alloys, 
which subcommittee is investigating the polishing and etching of the 
corrosion-resistant steels. 

Subcommittee III on Thermal Analysis (Howard Scott, chair- 
man).—It was voted at the meeting in New York City that Com- 
mittee E-4 recommend for advancement to standard the Tentative 
Recommended Practice for Thermal Analysis of Steel (E 14-30 T). 

Special Subcommittee on Grain Characteristics of Steel (C. J. 
Tobin, chairman).—The need of grain size determinations for S.A.E. 
and allied steels has been quite generally recognized. The work of 
this subcommittee was prompted both by the need of grain size 
charts and by the need of uniformity of such charts in the different 7 
laboratories. A tentative grain s size chart for ‘Classification 
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of steels was submitted to letter ballot in Committee E-4 in August 
of last year. In line with several negative votes and criticisms that 
were received the subcommittee modified the chart and it was subse- 
quently submitted to letter ballot in Committee E-4, in December, 
1932. The proposed Tentative Standard Grain Size Chart for Classi- 
fication of Steels was then presented to the Society through Com- 
mittee E-10 on Standards, and was accepted for publication as tenta- 
tive' on March 8, 1933, and assigned the A.S.T.M. Designation 
E19-33 T. The chart and text are available in separate pamphlet 
form. 

For a wider recognition of the grain size chart and because of 
the desirability of having it published in the 1933 Book of A.S.T.M. 
Standards, it appears advisable to recommend at this time that the 
chart be adopted as standard. ‘The chart is the result of laboratory 
work extending over a period of ten years and the proposed standard 
has been in the hands of the special subcommittee for two years. 


RECOMMENDATIONS AFFECTING STANDARDS 


The committee recommends that the Tentative Recommended 
Practice for Thermal Analysis of Steel (E 14-30 T),? which has been 
tentative for the past three years without revision, be adopted as 
standard. 

The committee also recommends that the Tentative Standard 
Grain Size Chart for Classification of Steels (E 19- 33 T) be adopted 
as standard. The committee accordingly asks for the necessary 
nine-tenths vote at the annual meeting in order that this recommenda- 
tion may be submitted to letter ballot of the Society for immediate 
adoption since the chart has been published in tentative form less 
than one year. 

The recommendations appearing in this report have been sub- 
mitted to letter ballot of the committee with the following results: 


Affirm- | Nega- Not 
Items ative tive | Voting 


ApvaNcement ov Sranparps To StanpaRpD 


Tentative Recommended Practice for Thermal Analysis of Steel (E 14-30 T).......... 35 
Tentative Grain Size Chart for Classification of Steels (E 19 - 33 T), immediate adoption | 33 


oo 


1 In submitting this tentative standard to Committee E-10 on Standards, the committee reported 
results of the letter ballot vote as follows: Of a total membership of 52, 42 members returned their 
ballots, of whom 40 voted affirmatively and | negatively. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1259 (1930); also 1932 Book of 
A.S.T.M. Tentative Standards, p. 1107. 
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This report has been submitted to letter ballot of the committee 
which consists of 49 members; 35 members returned their ballots, 
ali of whom have voted affirmatively. 


74, 


submitted on behalf of the committee, 


Chairman. 


The Tentative Recommended Practice for Thermal Analysis of Steel and 
the Tentative Grain Size Chart for Classification of Steels were approved at the 
annual meeting by a unanimous vote and subsequently adopted as standard by 
1 letter ballot of the Society on September 1, 1933. The standards appear in 
the 1933 Book of A.S.T.M. Standards, Part I, pages 931 and 898, respectively. 
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PAPERS AND PUBLICATIONS  ~_| 
The activities of Committee E-6 comprise the supervision of all 
publication matters including the development of the technical pro- 
gram for the annual meeting and the review of papers prior to their 
Program for 1933 Annual Meeting: Pr 

Probably the most outstanding feature for the program of this 
meeting is the Symposium on Cast Iron. This is the third of a series 
planned by the American Foundrymen’s Association and our Society 
for the purpose of providing the engineering profession with authori- 
tative data on the properties of castings. The assembling of data 
for this symposium has been in charge of the following committee: 


Bornstein, chairman W. Gillett R. S. MacPherran 
F. P. Gilligan Oliver Smalley 

Boegehold A. E. Hageboeck E.K.Smith 

oJ. W. Bolton R. E. Kennedy E. R. Young 


The Papers and Publications Committee wishes to express its apprecia- 
tion of the services rendered by this committee. The publication of 
the symposium is being undertaken jointly by the A.F.A. and the 
A.S.T.M. 

Another contribution of outstanding importance is a report on 
the significance of tests relating to concrete and concrete aggregates. 
The Society’s Committee C-9 on Concrete and Concrete Aggregates 
has been at work for several years in the assembling of a discussion of 
the various test procedures applied to these materials and the report 
appearing on the program for the present annual meeting is the 
culmination of these efforts. 

In addition to these features the program contains reports from 
nearly all of the standing and research committees and from several 
sectional committees functioning under A.S.A. procedure with the 
A.S.T.M. as sponsor. The total number of reports on the program 
is 47. 

The technical papers on the program, in addition to those already 
mentioned in connection with the symposiums, cover many of the 
materials fields in which the Society is engaged, including cement and 
concrete, mortars, brick, corrosion and fatigue of metals, iron and 
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steel, and testing. The program also provides for a round-table dis- 
cussion on spectrographic analysis and for discussion on collection 
and interpretation of data. The total number of papers is 32 making 
a total of 79 items on the program. 

While it has not been possible to preprint everything for the 
Tl meeting due partly to budget limitations and partly to the fact that 
some few reports and papers were received so late as not to leave 
adequate time for editing and publication, all but 20 reports and 
papers have been printed; this includes 7 informal or progress reports 
and one technical paper which it is not intended to publish. 

As usual the preprints were distributed to the members in advance 
of the meeting in two installments and a third installment is being 


es distributed during the week of the meeting. The following table 
ty gives statistical information on preprinting: ame: 
ri- “ie 

REPoRTS PAPERS TOTAL 

ta Numper Paces Numser Paces NumsBer Paces 

Preprinted..............+.. 37 565 22 299 59 864 


Not preprinted............. 10 154¢ 10 393 20 547 


47 719 32 692 79 1411 


5 * Includes approdimately 139 pages of material temporarily omitted from preprinted reports. a 
Papers for New York Regional Meeting: 
# The technical program for the fourth Regional Meeting of the 
of Society held in New York City on March 8, 1933, constituted a 
he Symposium on Motor Lubricants sponsored by the Society’s Com- 
mittee D-2 on Petroleum Products and Lubricants in cooperation 
with the Metropolitan Section of the Society of Automotive Engineers. 
ma The titles and authors of the seven papers comprising the symposium 
are given below: 
Carbon Deposits in Gasoline Engines—W. A. Gruse. 
a Present Concepts of the Relation of A.S.T.M. Pour Test to Service Require- 
ments of Oils—J. L. McCloud. 
Viscosity of Automobile Crankcase Oils as Related to Service Require- 
m ments—E. W. Upham. 
-al Service Changes in Crankcase Lubricating Oils—M. A. Dietrich. 
w Oil Consumption in Motor Car Engines—W. H. Graves. 
Factors in Engine Design Which Affect Oil Performance—A. L. Clayden. 
- Aircraft Engine Lubrication—Arthur Nutt. 
ly Proposed A.S.T.M. Journal: 
he At the direction of the Executive Committee, Committee E-6 
nd has made a thorough study of the possibility of publishing a journal ~~ 
nd of the Society in order to provide more frequent contacts with the == a 
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494 REPORT OF COMMITTEE E-6 
membership. A subcommittee appointed to study this problem made 
a careful review of the Society’s publication set-up as well as a study 
of the publications of a number of other technical and professional 
societies functioning in a manner similar to the A.S.T.M. Asa result 
of this study it reached the conclusion that while it would not seem 
desirable to undertake the immediate publication of a technical 
monthly journal, the Executive Committee might well consider a 
gradual expansion of the Bulletin to a reasonable magazine size. By 
the elimination of certain types of material from the Proceedings, it 
should be possible to make funds otherwise appropriated for the 
Proceedings available for the expanded Bulletin. 

The following were considered as types of material that would 
be appropriate for inclusion in an enlarged Bulletin: 

1. Papers such as those in the Symposium on the Economic 
Significance of Specifications for Materials, Chicago, 1931. (Issued 
also as a separate pamphlet as well as in the Proceedings.) 

2. Papers of promotional value relating to standards, research, 
etc. 

3. Papers not altogether appropriate for Proceedings (Proceed- 
ings papers would necessarily be more carefully reviewed, with a 
tightening of requirements.) 

4. “Informational” papers which now have no outlet in our 
scheme. Papers given at local meetings, etc. 

5. Papers not of sufficient permanent value to be given at 
meetings. 

6. Letters on various subjects and matters (of which the Society 
receives many). This would be a sort of “letters to the editor” 

7. Presidential address. = 
4 9. Progress reports of committees. 

10. Proposed methods, chiefly of an empirical nature, suggested 
by individuals and companies. 

11. Proposed specifications and methods, procedures, etc., 
published as information by committees, given in journal rather than 
as at present in committee reports. 

The Executive Committee approved a gradual expansion of the 
Bulletin as funds become available. 


Regular Publications: 


The regular publication activities carried on during the year 
are referred to in the annual report of the Executive Committee 
based upon information supplied by the Papers and Publications 
Committee. 
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In addition, the Papers and Publications Committee published 
new tentative standards submitted by the standing committees 
between annual meetings and approved by Committee E-10. In 
the past year eight such standards were thus published, the titles being 
given in the report of Committee E-10 on Standards.‘ Of these, all 
but two appeared in the Proceedings and in the Book of Tentative 
Standards for 1932. These two, namely, the Method of Test for 
Knock Characteristics of Motor Fuels (D 357 — 33 T) and the Tenta- 
tive Standard Grain Size Chart for Classification of Steels (E 19 — 
33 T), were printed early in 1933 and published in separate Pemphiet 


form. 


— 


The following papers were presented at a Symposium on Timber 
held on November 17, 1932, in New York sed — the auspices 
of Committee D-7. 
| The Viewpoint of the Railroads—J. V. Neubert. 
The Viewpoint of the Architect—E. J. Russell. 
| The Viewpoint of the Manufacturer—F. P. Cartwright. wih 7 
, The Use of Wooden Piling, Especially for Foundations—J. F. Seiler. ie 
Protection of Timber Against Deterioration—Hermann von Schrenk ,” 


Papers Presented at Meeting of Committee D-13: ty 


The following papers have been reported to the Papers Committee 
. as having been presented at the April meeting of Committee D-13 
held in New York City: 

t Modern Test Methods—O. A. Belger. 


A Comparison of the Skein and Serigraph Methods of Testing Cotton 
Yarns—G. B. Haven. 


Cotton Fiber Quality: What Do We Know About It?—R.R. Webb. 
Plans for 1934 Regional Meeting: wsdl 
Plans are now being developed for a Symposium on Corrosion 
to be held in connection with the Regional Meeting of the Society in 
March, 1934. This symposium is being sponsored jointly by Com- 
d mittee A-5 on Corrosion of Iron and Steel and Committee B-3 on 
Corrosion of Non-Ferrous Metals and Alloys. are 


Plans for 1934 Annual Meeting: 


Plans are already under way for the 1934 annual meeting. Com- 
mittee B-7 on Light Metals and Alloys, Cast and Wrought, is pre- 
1€ paring a compilation of data relating to light metals and alloys. 
Committee A-10 on Iron-Chromium, Iron-Chromium-Nickel and Re- 
lated Alloys also has in mind the publication of data on various 
corrosion-resistant steels. 


— 


submitted on behalf of the committee, 
1 See p. 503. 


Papers Presented at New York District Meeting: 3 
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ON 
NOMENCLATURE AND DEFINITIONS 

Since relatively few definitions have required final action on the 
part of Committee E-8, no meeting of the committee has been deemed 
justified during the year in view of present economic conditions, 
action on the definitions having been handled by correspondence. 
Several of the subcommittees have been very active, however, notably 
the Subcommittees on Definitions of the Terms Net and Gross Calo- 
rific Values and on the Definition of the Term Coke, both under the 
chairmanship of Mr. H. C. Porter. Final reports from both of these 
subcommittees are included in this report. A Subcommittee on 
Definitions of Terms Relating to Heat Transmission has been organized 
during the year and has been engaged in the review of a number of 
definitions in this field. The Subcommittees on Concrete, on Sand 
and Aggregate, and on Sieve and Screen are being reorganized under 
the chairmanship of Mr. Cloyd M. Chapman. 

Mr. G. B. Waterhouse has been appointed a member of the 
Advisory Committee, and Committee E-8 is indeed fortunate in 
having the services of Mr. Waterhouse on the Editorial Committee 
as a successor to Mr. Hugh P. Tiemann. 

Of the definitions now published as tentative, the group relating 
to creosote! is being recommended for adoption as standard at this 
annual meeting. These definitions cover the following terms: Creo- 
sote (Creosote Oil, Creosote Distillate), Creosote - Coal Tar Solution, 
Coal Tar, Gas-House Coal Tar, Coke-Oven Tar and Water-Gas Tar.’ 
These definitions are under the jurisdiction of Committee D-7 on 
Timber and have been reviewed by a subcommittee of Committee 
E-8 under the chairmanship of Mr. K. G. Mackenzie. Modifications 
of the definitions have been suggested and have met with the approval 
of Committee D-7. When these definitions are adopted, some few 
changes in the present definitions for coal tar and water-gas tar,” 
appearing in the Standard Definitions of Terms Relating to Materials 
for Roads and Pavements (D 8-18) under the jurisdiction of Com- 
mittee D-4 on Road and Paving Materials, will need to be made and 
have been brought to the attention of Committee D-4. 


1 Proceedings, Am. Soc, Testing Mats., Vol. 30, Part I, p. 1154 (1930; also 1932) Book of A.S.T.M. 
Tentative Standards, p. 724. 

2 The adoption of the definition for water-gas tar was deferred, pending its further consideration 
by Committee D-4 on Road and Paving Materials and D-7 on Timber. nocd’ (> SiR 
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In addition to these terms, revised definitions of the terms! heat 
treatment, annealing, normalizing and tempering (also termed draw- 
ing), and a new definition for nitriding are being recommended for 
adoption as standard by the Society’s Committee A-4 on Heat Treat- 
ment of Iron and Steel. These definitions were formulated by a joint 
committee representing the Society of Automotive Engineers, the 
American Society for Steel Treating and the A.S.T.M. They have 
been reviewed as to form by Committee E-8. 

Committee A-2 on Wrought Iron? is recommending for adoption 
as standard a revision of the definitions for the terms double-refined 
iron and muck bar. Modifications in these definitions have been 
suggested by Committee E-8. 

There is an ever increasing interest in the development of defini- 
tions. Aside from the actions referred to above, new definitions are 
being submitted this year by Committee C-10 on Hollow Masonry 
Building Units* and Committee D-13 on Textile Materials,‘ the latter 
committee submitting a complete glossary of terms relating to textiles. 

Glossary of Terms.—The publication of the annual Glossary of 
terms appearing in the standards and tentative standards of the 
Society was omitted this year as an economy measure. This glossary, 
however, has been in such demand that its publication will be con- 
tinued at the earliest opportunity. 


ACTIVITIES OF SUBCOMMITTEES 


Subcommittee on Definitions of Net and Gross Calorific Values 
(H. C. Porter, chairman).—This subcommittee was appointed in 
March, 1931, consisting of the following personnel: 
H. C. Dickinson, representing the U. S. Bureau of Standards 
A. C, Fieldner, representing the U. S. Bureau of Mines 
A. E. Flowers, representing Committee D-2 on Petroleum Products and 
Lubricants 
H. C. Porter, representing Committee D-5 on Coal and Coke 
W. M. Saunders, representing Committee A-3 on Cast Iron 
W. J. Wohlenberg, representing the American Society of Mechanical 
Engineers 
It was the understanding of the subcommittee that it was charged 
only with the drafting of definitions for these terms and not with mak- 
ing any recommendations, comments or explanations as to the use 
of these values ir engineering practice. The committee has had 
considerable correspondence, largely through Mr. O. C. Merrill, 
chairman of the American Committee for the World Power Con- 
ference, with officials in England and Germany relative to the defini- 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 98, 985 (1932); also 1932 Book of 
A.S.T.M. Tentative Standards; p. 1129. 

2 See p. 79.—Eb. 

3 See p. 682.—Eb. 
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498 REPORT or CoMMITTEE E-8 
tions of these terms that are in use in those countries. The committee 
recommends that the definitions as set forth below be approved for 
submission to the standing committees concerned for consideration 
on the part of those committees for publication as tentative definitions. 

Net Calorific Value.—In the case of solid and liquid fuels burned at con- 
stant pressure, a calculated lower value obtained from the gross calorific value 
(at constant volume) by applying a correction based on the water condensed 
per unit quantity in the determination of the gross value. 


Note.—The correction is a deduction of 1020 B.t.u. per pound (or 567 calories 
per gram) of water condensed per unit quantity of fuel in the determination of 
gross value (including the original moisture of the fuel as used and the water formed 
by combustion). 

In the case of gaseous fuel, owing to the fact that the gross value is usually 
determined under constant pressure, the deduction is then 1050 B.t.u. per pound 
(or 583 calories per gram) of water condensed per unit quantity of fuel. 


Gross Calorific Value.—In the case of solid and liquid fuels, the heat 
produced per unit quantity by complete combustion at constant volume in 
an oxygen bomb calorimeter under certain specified conditions. 


Note.—The conditions are an initial pressure of 20 to 40 atmospheres within 
the calorimeter, a final temperature between 68 and 95 F. (20 and 35 C.) and with 
products consisting of ash, liquid water, and gaseous sulfur dioxide, carbon dioxide 
and nitrogen. 

In the case of gaseous fuels, the determination is usually made in a form of 
calorimeter differing from the oxygen bomb and under conditions of constant pres- 
sure, not under constant volume. 

From the definition for net calorific value it will be noted that the 
committee does not feel that this value should be defined as in any 
sense the practically effective heat that can be obtained in the burning 
of a fuel industrially. It is rather to be defined essentially as the 
lower value, calculated from the laboratory-determined gross value, 
by use of a factor which deducts as nearly as possible the quantity 
of heat resulting from condensation of water. The German Standards 
Association has used for this factor 585 large calories per kilogram 
of water (equivalent to 1053 B.t.u. per pound). The present Standard 
Methods of Laboratory Sampling and Analysis of Coal and Coke 
(A.S.T.M. Designation: D 271 — 30) states! that the “net heat of com- 
bustion at 20 C.” shall be obtained by deducting from the gross value 
1040 B.t.u. per pound of water condensed in the calorimeter. It is 
recommended now that this factor be changed to 1020 B.t.u. per pound 
of water condensed, since, by careful study of the matter and conference 
with experts of the U.S. Bureau of Standards and professors of mechani- 
cal engineering at various universities, the committee has come to an 
agreement that this factor more closely represents the difference in 
internal energy between liquid water in a calorimeter under constant 
volume conditions and that of water vapor existing under conditions 
of constant pressure as in the ordinary processes of combustion. 

1 1930 Book of A.S.T.M. Standards, Part II, p. 689. 
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Since the gross calorific values of gases are not usually determined 
under constant volume conditions, it is felt necessary to affix notes 
to the definitions explaining that for gaseous fuel the factor for calcu- 
lating the net calorific value is not the same as in the case of solid 
and liquid fuels. 

The recommendations of the subcommittee are being referred 
to Committee D-5 on Coal and Coke and to Committee D-2 on 
Petroleum Products and Lubricants for their consideration. 

Subcommittee on Definitions of the Term Coke (H. C. Porter, 
chairman).—A definition for coke was prepared by Committee D-5 
and published as tentative by that committee in 1927.! It subse- 
quently developed that this definition as phrased was not entirely 
acceptable to other standing committees of the Society and accordingly 
in 1931 a subcommittee, consisting of the following personnel was 
organized to harmonize the conflicting views: 

W. M. Saunders, representing Committee A-3 on Cast Iron 


J. B. Rather, representing Committee D-2 on Petroleum Products and 
Lubricants 


Prevost Hubbard, representing Committee D-4 on Road and Paving 
Materials 

H. C. Porter, representing Committee D-5 on Coal and Coke 
A revision of the earlier definition was prepared and submitted to 
Committee D-2, Committee D-5 and to the members of the Advisory 
Committee of Committee E-8. Modifications were proposed and the 
subcommittee is now recommending for approval by Committee E-8, 
for submission to the interested standing committees, the following 
definition of coke: 

Coke.—The infusible, cellular, coherent, solid material obtained from 
coal, pitch, petroleum, petroleum residues, and some other carbonaceous 
materials, as the residue of destructive distillation, this residue having a 
characteristic physical structure resulting from the decomposition and harden- 
ing of a fused or semiliquid mass. 

Note.—In the present state of the art, specific varieties of coke other than 
those from coal are distinguished by prefixing a qualifying word to indicate their 
source, as “petroleum coke” and “pitch coke.’’ A word may also be prefixed to 
indicate the process by which coke is manufactured, as for example, in the case of 
coke from coal “‘ beehive coke”’ and ‘‘gas-house coke.” 


This report has been submitted to letter ballot of the committee, 


which consists of 46 members; 30 members returned their ballots, all 
of whom have voted affirmatively. 
at, Diw 
Respectfully submitted on behalf of the committes,.... ih’. Byte 
R. E. Hess, i slide Chairman. 
Ex-Officio Secretary. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 27, Part I, p. 962 (1927). es 
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REPORT OF COMMITTEE E-9 


In this its ninth annual report the Committee on Research 
presents a brief summary of the status of some of the important 
research projects which are being carried on under the auspices of the 
Society. A more comprehensive review will appear later in the 
A.S.T.M. Bulletin. 


Research Committee Activities: 


The Research Committee on Effect of Tin and Arsenic on High- 
Speed Tool Steels, finding that further work had been made unneces- 
sary by the development of methods of freeing tungsten from arsenic 
and tin, has requested that it be discharged and its request has been 
granted. 

The Research Committee on Yield Point of Structural Steel has 
been obliged to defer its program of tests dealing with the effect of 
aging and other factors on the yield point of structural steel because 
of conditions at the steel mills. In the meantime, a questionnaire 
on the significance of the yield point of structural steel to the designing 
engineer has been circulated and the replies are being analyzed for 
consideration of the committee. 

The Research Committee on Fatigue of Metals has continued its 
cooperation with Metals and Alloys in preparing abstracts of articles 
on fatigue of metals. 

The Joint Committee on Effect of Phosphorus and Sulfur in 
Steel has completed tests to determine effect of added phosphorus on 
low-carbon steel of the quality used in manufacture of pipe, and has 
presented a summary of the data and a brief report to the American 
Petroleum Institute which has conducted extensive tests on pipe 
made from the same material. The committee has also completed a 
series of tests to determine the effect of sulfur on forging steel and is 
now engaged in a study of the data and the preparation of a report 
to the sponsor societies. An informal report of these two series of 
tests will be made at this annual meeting; it is not yet possible to say 
when the reports can be published. 

The Joint Research Committee of the A.S.M.E.-A.S.T.M. on 
Effect of Temperature on the Properties of Metals is finishing up its 
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On RESEARCH 


experimental work at Battelle Memorial Institute on creep of nickel- 
chromium austenitic steels at high temperatures and its work at the 
University of Illinois on the fatigue strength of these steels at the 
same temperatures. The studies of the committee over recent years 
have led to the development of tentative methods for short-time and 
long-time (creep) tension tests at elevated temperatures, which are 
being recommended to the Society in the committee’s report! at this 
annual meeting. 

The Joint Committee on Correlation of Research in Mineral 
Aggregates, functioning under the auspices of the Highway Research 
Board, National Research Council, has been quite active. It has 
assembled much information on the nature of shale and its effect when 
present in aggregates used in concrete and on coatings of various sorts 
on aggregates and their effects. Abrasion, hardness and toughness 
tests are receiving attention, and the significance of flat or elongated 
particles in aggregates is being considered. The committee is in 
constant touch with researches throughout the country on accelerated 
durability tests for aggregates. The standardization of an accelerated 
test and correlation with service behavior is recognized as a pressing 
necessity, and the committee is seeking to encourage coordination in 
these researches by distributing research outlines to interested 
agencies. The committee presented a report of its activities at the 
meeting of the Highway Research Board on December 1, 1932. 


New Research Projects by Standing Committees: en i 


The following new projects were reported in the review of research 
activities published in the A.S.T.M. Bulletin for October, 1932: 

(a) On Properties of Materials—Corrosion of malleable iron, 
galvanizing embrittlement of malleable iron (Committee A-7); effect 
of temperature of cement on use (Committee C-1). 

(b) On Methods of Testing—Evaluating thermostatic metals 
(Committee B-4); shrinkage of clay refractories (Committee C-8); 
corrosion tests for lubricating oils, tests for gum in gasoline, vapor 
lock of motor fuels (Committee D-2); extraction of bituminous 
aggregates (Committee D-4); tests of bituminous emulsions, tests of 
bituminous joint compounds for sewer pipe (Committee D-8); 
agglutinating value of coal, friability of coal (Committee D-5); tests 
os rayon fabrics, tests of silk textiles (Committee D-13); impact tests 
(Committee E-1). 

Committee B-7 on Light Metals and Alloys is making splendid 
progress in the collection and correlation of data on light alloys under 
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four major headings: industrial requirements, properties of aluminum- 
base alloys, properties of magnesium-base alloys and methods of 
protection. It was not possible to complete this report for publication 
this year as planned and it is expected that the information will be 
available in 1934. 
es Once again the committee notes that the vast amount of material 
: i now published in the technical press, in the Proceedings of technical 
cas societies, and by government and educational institution research 
_ bureaus makes the occasional summary of current knowledge in a 
particular field highly desirable. The attention of committees of this 
Society is called to this fact. 


Miscellaneous Administrative Matters: 


The term of F. E. Schmitt expired in June, 1932, and H. E. Smith 
_-' Was appointed to membership in his place. 
Py Be The term of F. R. McMillan expires at the close of this annual 
- meeting; the appointment of his successor will be made by the 
_ Executive Committee of the Society. 
bck ib The principal of the A.S.T.M. Research Fund is $8179.35. The 
balance of income as of May 31, 1933, is $1032.32. Mia ee 
¥ 


Respectfully submitted on behalf of the committee, 


Chairman. 
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Committee E- 10 « on Standards is being called upon ‘to an ever 
increasing extent to act upon new tentative standards and revisions 
of tentative standards in the interval between annual meetings. 
Standing committees have had frequent occasion to use this pro- 
cedure, particularly in connection with new tentative standards or 
revisions that come up for consideration at meetings of the standing 
committees during the annual meeting of the Society. In fact, 
Committee E-10 has made it a practice to hold a meeting during the 
summer to pass upon recommendations of standing committees so 
that the new or revised tentative standards approved may appear 
in the current Book of Tentative Standards and in the current Pro- 
ceedings in the same manner as those submitted at the annual meeting 
of the Society. Steps are being taken to extend the so-called “E-10 
procedure” to apply to proposed revisions of existing standards. 
Revisions of the By-laws to take care of this expansion are presented 
this year in the report of the Executive Committee. Two meetings 
of the committee have been held during the year; one in Philadelphia, 
Pa., on August 11, 1932, and the other in New York City on March 
7, 1933. 

The activities of the committee are set forth in this report under 
the following heads: review of A.S.T.M. standardization activities, 
consideration of new and revised tentative standards, promotion and 
expansion of standardization activities, and relations with American 
Standards Association. 


A general summary of the new tentative standards submitted at 
the 1932 annual meeting, of tentative standards advanced to standard 
and of revisions in standards was included in the July issue of the 
A.S.T.M. Bulletin, together with a review of the standardization 
work of the various committees with statements concerning new 
standards in prospect. Much of the information, particularly in 
respect to standardization projects in development in committees, is 
furnished by the standing committees subsequent to the annual 
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meeting and takes advantage of the fact that many committees plan 
their next year’s work at committee meetings held during the annual 
meeting. 

At the present writing it is possible to make only an approximate 
estimate in terms of new and revised standards of the volume of 
standardization work accomplished during the year and reported to 
the Society at this meeting. The reports of standing committees 
to be presented at the annual meeting include recommendations to 
the Society substantially as follows: 


REPORT OF COMMITTEE E-10 


Tentative revisions of existing standards....................0eeeeeeeees 13 
Tentative standards recommended for advancement to standard.......... 60 
Revisions of existing standards recommended for adoption as standard.... 83 
Standards and tentative standards withdrawn.....................0000- 27 


There are at present 441 standards and 228 tentative standards of 
the Society making a total of 669, and if the above recommendations 
are approved this total will become 681. 


_ CONSIDERATION OF NEW AND REVISED TENTATIVE STANDARDS 
i Committee E-10 on receiving recommendations from standing 
committees on the submission of new tentative standards or revisions 
of existing tentative standards reviews them principally to insure 
that a substantial consensus has been reached in the standing com- 
mittee concerned. It requires that a complete vote be recorded, 
analyzed according to producers, consumers, and general interests. 
If there are any negative votes the names of those voting in the negative 
must be recorded together with the reasons for so voting. A report 
from the standing committee is required giving the usual information, 
setting forth the needs for having the standard and on what data the 
standard is based, that is, whether it is based on standards already in 
existence or on work carried out by the committee, etc. 

Proposed new standards that were approved by Committee E-10 
and published as tentative during the year are as follows: 


Tentative Method of Test for Knock Characteristics of Motor Fuels 
(D 357-33 T), submitted by Committee D-2 on Petroleum Products and 
Lubricants 

Tentative Methods of Testing Laminated Round Rods Used in Electrical 
Insulation (D 349-32 T), submitted by Committee D-9 on Electrical Insu- 
lating Materials 

Tentative Methods of Testing Flexible Varnished Tubing Used for Electrical 
Insulation (D 350-32 T), submitted by Committee D-9 on Electrical Insu- 
lating Materials ti 


( 


w 


3 
= 
5 
« 
4 
had 
“nd 
Fy 
| I 
% 
4 1 
F 
| 


On STANDARDS 


i 

Tentative Methods of Testing Pasted Mica Used in Electrical on 

(D 352 - 32 T), submitted by Committee D-9 on Electrical Insulating Materials 

Tentative Method of Sampling Natural Building Stone and Sample for 
Testing (D 355-32 T), submitted by Committee D-18 on Natural Building 
Stones 

Tentative Method of Tension Testing of Natural Building Stone (D 356 - 
32 T), submitted by Committee D-18 on Natural Building Stones 

Tentative Methods of Rockwell Hardness Testing of Metallic Materials 
(E 18-32 T), submitted by Committee E-1 on Methods of Testing 

Tentative Standard Grain Size Chart for Classification of Steels (E 19 - 
33 T), submitted by Committee E-4 on Metallography 


Revisions of the following tentative standards were approved 
by Committee E-10 and the tentative standards issued in their 
revised form: 


Tentative Specifications for Lap-Welded and Seamless Steel and Lap- 
Welded Iron Boiler Tubes (A 83 — 32 T), submitted by Committee A-1 on Steel 

Tentative Specifications for Fire-Refined Copper Other than Lake (B 72 - 
32 T), submitted by Committee B-2 on Non-Ferrous Metals and Alloys 

Tentative Methods of Chemical Analysis of Metallic Materials for 
Electrical Heating (B 71-33 T), submitted by Committee B-4 on Electrical- 
Heating, Electrical-Resistance and Electric-Furnace Alloys 

Tentative Specifications for Copper-Base Alloys in Ingot Form for Sand 
Castings (B 30-32 T), submitted by Committee B-5 on Copper and Copper 
Alloys, Cast and Wrought 

Tentative Specifications for Sand Castings of the Alloy: Copper 80 per 
cent; Tin 10 per cent; Lead 10 per cent (B 74-32 T), submitted by Com- 
mittee B-5 on Copper and Copper Alloys, Cast and Wrought 

Tentative Specifications for Concrete Building Brick (C 55-33 T), sub- 
mitted by Committee C-3 on Brick 

Tentative Method of Test for Ductility of Bituminous Materials (D 113 - 
32 T), submitted by Committee D-4 on Road and Paving Materials 

Tentative Method of Test for Residue of Specified Penetration (D 243 - 
32 T), submitted by Committee D-4 on Road and Paving Materials 

Tentative Method of Testing Sheet and Tape Insulating Materials for 
Dielectric Strength (D 149 —- 32 T), submitted by Committee D-9 on Electrical 
Insulating Materials 

Tentative Methods of Testing Varnished Cloths and Varnished Cloth 
Tapes Used in Electrical Insulation (D 295-32 T), submitted by Com- 
mittee D-9 on Electrical Insulating Materials 

Tentative Methods of Testing Laminated Tubes Used in Electrical Insu- 
lation (D 348-32 T), submitted by Committee D-9 on Electrical Insulating 
Matérials 

Tentative Definitions of Terms Relating to Methods of Testing (E 6- 
32 T), submitted by Committee E-1 on Methods of Testing 

Tentative Methods of Tension Testing of Metallic Materials (E 8 - 32 T), 
submitted by Committee E-1 on Methods of Testing 
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OF CoMMITTEE E-10 

ak Wie: PROMOTION AND EXPANSION OF STANDARDIZATION ACTIVITIES 

- The committee still has before it for consideration and develop- 
ment a number of projects that have been suggested as representing 
fields in which work should be undertaken by the Society. Some of 
these have progressed to the stage where it seems desirable to organize 
a standing committee to deal with the projects in question, the 
industry being canvassed to learn the desirability of work being 
initiated, whereas others are still receiving only preliminary study: 


Paper and Allied Products 
Glues and Other Types of Adhesives 
Acoustical Materials 


Phenolic Products (Other than Electrical Insulation) al 


Comments of members in respect to any of these proposals are 
solicited. 

The committee has undertaken an extensive review of the 
materials field to determine what further subjects should be receiving 
the attention of the standing committees of the Society. It is appre- 
ciated that there is considerable demand for standard specifications 
for many materials for which no standards as yet exist. A number 
of these materials are no doubt now possible of standardization. 

Pie RELATIONS WITH AMERICAN STANDARDS ASSOCIATION 

Standards Submitted Under Proprietary Sponsorship Procedure.— 
The proprietary sponsorship procedure for submitting standards to 
the American Standards Association is particularly appropriate for a 
large number of A.S.T.M. standards. A number of standing com- 
mittees now have under consideration the submission of existing 
A.S.T.M. standards to the A.S.A. under this method. The marwing 
standards have been submitted during the past year: mk, 

Standard Specifications for Gypsum (C 22 — 25) rer BD 
$tandard Specifications for Calcined Gypsum (C 23-30) 
Standard Specifications for Gypsum Plasters (C 28 - 30) 
ee _ Standard Specifications for Gypsum Molding Plaster (C 59 — 30) Tat, 
fo Standard Specifications for Gypsum Pottery Plaster (C 60 — 30) 
Two standards submitted to the A.S.A. in 1932 under the pro- 
prietary procedure have since been approved: 


Ingots and Ingot Bars (B 4-27) 


Billets, Ingots and Ingot Bars (B 5 — 27) 


Standard Specifications for Lake Copper Wire Bars, Cakes, Slabs, Billets, 


Standard Specifications for Electrolytic Copper Wire Bars, Cakes, Slabs, 
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Standards Submitted Under Sectional Committee Procedure-— — 
Reports received from the Sectional Committee on Portland Cement — 
and the Sectional Committee on Petroleum Products and Lubricants _ 
submitting standards to the A.S.A. for approval have been trans- | 
mitted to that association and the following standards have been — 
approved during the year: yntions 
On the Recommendation of the Sectional Committee on Portland Cement: =—— - 

Standard Methods of Sampling and Testing Portland Cement (C 77-32), | 
American Standard 


On the Recommendation of the Sectional Committee on Petroleum Products and 
Lubricants: 


Standard Method of Test for Flash Point of Volatile Flammable Liquids wh 


(D 56-21), American Standard 

Standard Method of Test for Cloud and Pour Points (D 97 — 30), American 
Standard 

Standard Method of Test for Melting Point of Petrolatum (D 127 — 30), 
American Standard 

Standard Methods of Testing Gas Oils (Gravity, Distillation, Sulfur, 
Carbon Residue, Pour Point, Viscosity, Water) (D 158-28), American 
Standard 

Standard Method of Test for Carbon Residue of Petroleum Products 
(Conradson Carbon Residue) (D 189 — 30), American Standard 

Standard Method of Test for Distillation of Natural Gasoline (D 216 - 32), 
American Standard 

Standard Method of Test for the Determination of Autogenous Ignition 
Temperatures (D 286 — 30), American Standard 

Tentative Method of Test for Precipitation Number of Lubricating Oils 
(D 91-30 T), American Tentative Standard 

Tentative Definitions of Terms Relating to Petroleum (D 288-31 T), 
American Tentative Standard 

Tentative Method of Test for the Determination of Expressible Oil and 
Moisture in Paraffin Waxes (D 308 —- 29 T), American Tentative Standard 

Tentative Method of Test for Dilution of Crankcase Oils (D 322-30 T), 
American Tentative Standard 


Sectional Committee Personnel.—Two sectional committees have 
recently been organized under A.S.A. procedure in which the Society 
is interested: a Sectional Committee on Electrical Measuring Instru- 
ments on which the Society is represented by Mr. Gordon Thompson 
and a Sectional Committee on Specifications and Methods of Test for 
Safety Glass on which a representative is still to be appointed. 

The Society has also been asked by the A.S.A. to assume sponsor- 
ship for the development of specifications for putty. 

There is now before the Electrical Standards Committee, which 
is the advisory committee of the American Standards Association 
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Electrical Insulating Materials be organized under the Society’s 
sponsorship. This sectional committee, on which the several standing 
committees of the Society interested in electrical insulating materials 
will be represented as well as the several national bodies interested 
in this subject, will not only serve to review A.S.T.M. specifications 
looking toward their submission to the A.S.A. but will also act as a 
coordinating and ‘planning committee to pass upon projects that 
should be undertaken under A.S.T.M. procedure. In this connection 
the Society has accepted assignment to develop the subject of shellac, 
_ synthetic resins and other similar insulating materials which project 
has been assigned to Committee D-9 on Electrical Insulating 

Respectfully submitted on behalf of the committee, 


Ne T. R. Lawson 
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The term Tentative Standard is applied to a proposed 
Standard which is printed for one or more years with a view 
of eliciting criticism, of which the committee concerned will 
take due cognizance before recommending final action toward 
its adoption as standard. 

Members of the Society and others are invited to direct 
written criticism of any of these Tentative Standards to the 
officer of the appropriate committee, whose name and address 
appear in the Sootacte the title of each Tentative Standard. 
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TENTATIVE SPECIFICATIONS 


p A.S.T.M. Designation: A7-— 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


a IssuED, 1933.? 

1. (a) Steel Castings——The Standard Specifications for Carbon- 
Steel Castings (A.S.T.M. Designation: A 27) of the American Society 
for Testing Materials,’ shall govern the purchase of steel castings for 
bridges. Unless otherwise specified, class B castings, medium grade 
shall be used. 

(b) Structural Rivet Steel—Unless otherwise specified, the Stand- 
ard Specifications for Structural Rivet Steel (A.S.T.M. Designation: 
A 141) of the American Society for Testing Materials,‘ shall govern 
the purchase of rivets for use with steel purchased under these 
specifications. 

(c) Forgings—The Standard Specifications for Carbon-Steel and 
Alloy-Steel Forgings (A.S.T.M. Designation: A 18) of the American 
Society for Testing Materials,’ may also be used for forgings. 


Rolled Base Plates 

2. Rolled base plates over 2 in. in thickness for bearing purposes 
shall be open-hearth or electric-furnace steel containing 0.20 to 0.35 
per cent carbon. The chemical composition shall also conform to the 
requirements specified in Section 4. A sufficient discard shall be 
made from each ingot to secure sound plates. Physical tests ‘shall xi) 
not be required for this material. 

MANUFACTURE 

Process 

3. The steel shall be made by either or both of the following 
processes: open-hearth or electric-furnace. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. P. 
Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. La Salle St., Chicago, Ill. 

These Tentative Specifications are in effect a tentative revision of, and will supersede when 
adopted as standard, the present Standard Specifications for Structural Steel for Bridges (A.S.T.M. 
Designation: A 7-33), 1933 Book of A.S.T.M. Standards, Part I, p. 1. 

2 Accepted for publication as tentative by Committee E-10 on Standards, October 30, 1933. 

#1933 Book of A.S.T.M. Standards, Part I, p. 229. 


4 Ibid., p. 27. 
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4. The steel shall conform to the following requirements as to 
chemical composition : 


Copper, when copper steel is specified, min., per cent.......... See 

ie. aol ae 5. An analysis of each melt of steel shall be made by the manu- 


2 . - facturer to determine the percentages of carbon, manganese, phos- 
phorus and sulfur; also copper when copper steel is specified. This 
analysis shall be made from a test ingot taken during the pouring of 
the melt. The chemical composition thus determined shall be re- 
_ ported to the purchaser or his representative and the percentages of 
phosphorus and sulfur, and copper when copper steel is specified, 
shall conform to the requirements specified in Section 4. 


Check Analyses 


6. Analyses may be made by the purchaser from finished material 
representing each melt. The phosphorus and sulfur content thus 
determined shall not exceed that specified in Section 4 by more than 
25 per cent. 


PHYSICAL PROPERTIES AND TESTS = ~~ 


7. (a) The material, except as specified in Section’2 and Para- 


graph (d) of this section, shall conform to the following requirements 
as to tensile properties: 


PLATES, SHAPES EvEBAR FLats 
AND Bars UNANNEALED 
Tensile strength, lb. per sq. in........ 60 000 to 72000 67000 to 82000 
Yield point, min., lb. per sq. in....... 0.5 tens. str. 0.5 tens. str. 
pe but in no case less than............ 33 000 36 000 
in 8 in., min. cent.... 
Elongation in 2 in., min., per cent... . 22¢ 20¢ 


ence oa (6) When finished eyebars are subject to full-size tests, the physical 
neh properties required for specimen tests of the eyebar flats unannealed 
shall be determined the the 


TENTATIVE SPECIFICATIONS FOR STEEL FOR BRIDGES 
* 
Chemical Composition they 
The 
the 
stru 
tha 
in 
or | 
Mo 
7 ( 
| 
cen 
eye 
3 fro 
1.2 
thi 
| Be 
4 
de 
th 
| ne 
| 
| Te 
| m 
gt 
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(c) When full-size tests are specified for finished, annealedeyebars 
they shall conform to the following requirements as to tensile — 


properties: 
Tensile strength, min., Ib. per sq. 60000 
Yield point, min., Ib. per sq. in... es 33000 
Elongation in 18 ft., min., per cent.....................00005 12 


The elongation shall be measured in the body of the bar including 
the fracture. The fracture shall show a silky or finely granular 
structure throughout. 

(d) Flat-rolled steel ;4 in. and under in thickness, shapes less 
than 1 sq. in. in cross section and bars, other than flats, less than 
3 in. in thickness or diameter need not be subjected to tension tests. 

(e) The yield point shall be determined by the drop of the beam 
or halt in the gage of the testing machine. 


8. (a) For material over 3 in. in thickness or diameter, a deduc- a 
tion from the percentage of elongation in 8 in. specified in Section 
7 (a) of 0.25 per cent shall be made for each increase of #5 in. of the 
specified thickness or diameter above ? in. to a minimum of 18 per 
cent for plates, shapes and bars and a minimum of 14 per cent for 
eyebar flats unannealed. 

(b) For material under ;'; in. in thickness or diameter, a deduction 
from the percentage of elongation in 8 in. specified in Section 7 (a) of 
1.25 per cent shall be made for each decrease of #; in. of the specified 
thickness or diameter below 3; in. 


Bend Tests 

9. Bend test specimens shall stand being bent cold through 180 
deg. without cracking on the outside of the bent portion around a pin 
the diameter of which shall have the following relation to the thick- 
ness of the specimen: 


Prn DIAMETER 


THICKNESS OF SPECIMEN 
THICKNESS OF MATERIAL AND Bars UNANNEALED 
Over 1 to 14 in., inclusive................... 
Over 14 to 2 in., inclusive................... 24 4 


Test Specimens 


10. (a) Test specimens shall be prepared for testing from the 
material in its rolled or ape condition, except as specified in Para- 
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_ (6) Test specimens for annealed material, except eyebars, shall 
be prepared from the material as annealed for use or from a short 
length of a full section from the same melt similarly treated. 

(c) Test specimens shall be taken longitudinally and, except as 
specified in Paragraphs (e), (f) and (g), shall be of the full thickness 
or section of material as rolled. 

(d) Test specimens for plates, shapes and flats may be machined 
to the form and dimensions shown in Fig. 1, or with both edges parallel. 

(e) Tension test specimens for material over 1} in. in thickness 
or diameter, except pins and rollers, may be machined to a thickness 
or diameter of at least } in. for a length of at least 9 in. or they may 
conform to the dimensions shown in Fig. 2. bait oxeteonae a 


a Ne not less thang 
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| 

mx 
Fic. 1.—Standard 8-in. Gage Length Test Specimen. arse a! 


(f) Bend test specimens for material over 1} in. in thickness or 
diameter, except pins and rollers, may be machined to a thickness 
or diameter of at least ? in. or to 1 by 4 in. in section. 

(g) Tension test specimens for pins and rollers shall conform to 
the dimensions shown in Fig. 2, and bend test specimens shall be 1 
by 3 in. in section. 

(h) Test specimens for pins and rollers shall be taken so that the 
axis is 1 in. from the surface. 

(t) The machined sides of rectangular bend test specimens may 
have the corners rounded to a radius not over 7 in. 


Number of Tests 

11. (2) Two tension and two bend tests shall be made from 
each melt, unless the finished material from a melt is less than 30 
_ tons when one tension and one bend test will be sufficient. If, how- 
ever, material from one melt differs 3 in. or more in thickness, one 
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tension and one bend test shall be made from both the thickest and 
thinnest material rolled regardless of the weight represented. 

(b) If any test specimen shows defective machining or develops 
flaws, it may be discarded and another specimen substituted. 

(c) If the percentage of elongation of any tension test specimen 
is less than thet specified in Section 7 (a) and any part of the fracture 
is more than 3 in. from the center of the gage length of a 2-in. specimen 
or is outside the middle third of the gage length of an 8-in. specimen, 
as indicated by scribe scratches wre on the specimen = 


testing, a retest shall be allowed. 
thang “I Paralle! Section Note:The Gag Length 
tool" ° Shown, but the Ends 
may be of any Shape 
to fit the Holders of — 
le 2 the Testing Machine 
Gage Lengt in such a Way that the 


«Fi, 2.—Standard 2-in. Gage Length Tension Test Specimen. 
ten 


PERMISSIBLE VARIATIONS IN WEIGHT AND 
Permissible Variations 

12. (a) One cubic inch of rolled steel is assumed to weigh 0.2833 
lb. The cross-sectional area or weight of each structural-size shape 
and of each universal mill plate up to and including 36 in. in width 
shall not vary more than 2.5 per cent from the theoretical or specified 
amounts. The thickness or weights of rectangular sheared mill 
plates and of rectangular universal mill plates over 36 in. in width 
shall conform to the requirements of Paragraphs (0), (c) and (d). 

(b) Plates, When Ordered to Weight per Square Foot.—The weight 
of each lot! of plates in each shipment shall not vary from the 
weight ordered more than the amounts given in Table I. 

(c) Plates, When Ordered to Thickness—The thickness of each 
plate shall not vary more than 0.01 in. under that ordered. 

The overweight in each lot! of plates in each shipment shall not 
exceed the amount given in Table II. 

(d) Plates Over 2 in. in Thickness.—All plates over 2 in. in thick- 
ness shall conform to the permissible variations over ordered thickness 
given in Table ITI. 


1 The term “lot” as applied to Table I means all the plates of each group width and group weight. 
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TABLE I.—PERMISSIBLE VARIATIONS OF RECTANGULAR PLATES ORDERED TO WEIGHT, 


Permissible Variations in Av Weights per Square 
Foot of Plates for Given. 
Expressed in Percentages of Ordered Weights Lee 
Vader | 2 | |Z2 | sto | | | Wain 
in., in., | 96 in., in.,|120 in.,]132 or 
48 in. | excl. | excl. | excl. |excl. | excl. | excl. | excl. | over g 
5 16 17 Under 5 
5 to 7.5, excl 4.513 15 513 16 5 to 7.5, excl. 
7.5“ 10, 4 13 3 15.513 16 13 
4.513 15 (3 15.5)3 8 13 19 13 110 “ 12.5, “ 
12.5 15, 3 |3 [4.513 [5 7 18 112.5 “ 15, 
B..* RA 2.5)2.5)3 1/4. 6 13 |7 13 
17.5 “ 20, 2.5)2 |2.5)2.5)3 5.513 16 |3 | 17.5 “ 20, 
2 (2.5)2 [2.513.5/2.514 5 13 15.5133 |20 “ 25, 
2 “ 30, 2 12 [2 (2.5/2 [2.5/3.5/3 4.513 15 13 125 “ 30, 
40, 2 {2 {2 |2.5)2.5/3 [2.5 4 13 14.513 “ 40, 
40 “ 81.6, incl 2 {2 12 {2 {2 42.512 14 | 40 “ 81.6, inel. 


Nors.—The eieht per square foot of individual plates shall not vary from the ordered weight by more than 


- 


“nie TaB_Le II.—PERMISSIBLE OVERWEIGHTS OF RECTANGULAR PLATES ORDERED 
TO THICKNESS. 


"Sar fot of Pat far 
ina Ordered Expregsed in Percentages of Nominal Weights Ordered 
seen 48 to | 60 to | 72 to | 84 to | 96 to | 108 to} 120 to) 132in. 
48 in. 60 in.,| 72 in.,} 84 in.,| 96 in.,| 108in.,|120in.,)132in.,| or 
excl. | excl. | excl. | excl. | excl. | excl. | excl. | over 
9 |10 |12 | 14 Under $ 
to yy, exel............. 9 |10 | 12 to excl 
7 8 9 | 12 
“ 6 7 8 9 10 12 14 16 19 “ “ 
5 6 7 8 9 |10 |12 |17 “ 
“ 4.5 5 6 7 8 9 10 12 15 “ 
4.5] 5 6 7 8 9 |10 [13 “ 
3.5 4 4.5 5 6 7 8 9 “ 2, “ 
2.5) 3 3.5] 4 4.5] 5 6 7 & 
2.5) 2.5] 3 3.5] 4 4.5] 5 6 


Tee sight of individual pintes to thicknes shell net the seminal weight than 
one and one-third the amount given in this wa 


a 
an 
| 
ine 
| 
a 
4 
= 
j 
4 
— 
VE 
= 
— 


AS.T.M. Desicnation: A 7-33 T 


FrinisH 


< 13. The finished material shall be free from injurious defects 


and shall have a workmanlike finish. 
arking 


14. The name or brand of the manufacturer and the melt number 
hall be legibly stamped or rolled on all finished material, except that 
lattice bars and other small sections shall, when loaded for shipment, 
be properly separated and marked for identification. The identifica- 


TABLE III.—PERMISSIBLE VARIATIONS OVER ORDERED THICKNESS OF PLATES 
OVER 2 IN. IN THICKNESS. 
Nors.—Each plate shall not vary more than 0.01 in. under the ordered thickness. 


Permissible Excess in Thickness, in. 


te. Ordered Thickness, in. Width, in. 


Up to 36, | 36 to 60, | 60 to 84, | 84 to 120, | 120 to 132, | 132 to 144, 
excl. excl. excl. excl, excl. excl. ; 

0.109 (qiz)|0.125 (4) }0.156 156 (44)] ........ 


tion marks shall be legibly stamped on the end of each pin and roller. 
The melt number shall be legibly marked, by stamping, if practicable, 
on each test specimen. 


INSPECTION AND REJECTION 


Inspection 
15. The inspector representing the purchaser shall have free — 
entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which | 
concern the manufacture of the material ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities 
to satisfy him that the material is being furnished in accordance 
with these specifications. All tests (except check analyses) and 
inspection shall be made at the place of manufacture prior to ship- _ 
ment, unless otherwise specified, and shall be so conducted as not to — 
interfere unnecessarily with the operation of the works. re 
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Rejection 


16. (a) Unless otherwise specified, any rejection based on tests 
made in accordance with Section 6 shall be reported within five 
working days from the receipt of samples. 

(b) Material which shows injurious defects subsequent to its 
acceptance at the manufacturer’s works will be rejected, and the 

17. Samples tested in accordance with Section 6, which represent 
rejected material, shall be preserved for two weeks from the date 
of the test report. In case of dissatisfaction with the results of the 
tests, the manufacturer for a within 
that time. 
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TENTATIVE SPECIFICATIONS 


STEEL FOR BUILDINGS | 


A.S.T.M. Designation: A 9-33 T i 
This is a Tentative Standard, published for the purpose of eliciting cities 
and suggestions, and as such is subject to annual revision. 

IssUED, 1933.? 

1. Structural Rivet Steel—Unless otherwise specified, the Standard 
Specifications for Structural Rivet Steel (A.S.T.M. Designation: 
A 141) of the American Society for Testing Materials,’ shall govern 
the purchase of rivets for use with steel purchased under these 
specifications. 

Rolled Base Plates 

2. Rolled base plates over 2 in. in thickness for bearing purposes 
shall be open-hearth or electric-furnace steel containing 0.20 to 0.35 
per cent carbon. The chemical composition shall also conform to the 
requirements specified in Section 4. A sufficient discard shall be 
made from each ingot to secure sound plates. Pees, tests shall not 
be required for this material. 


T 


Process 

3. (a) The steel, except as specified in Paragraph (0b), shall be 
made by one or more of the following processes: open-hearth, electric- 
furnace or acid-bessemer. 

(b) Steel for plates and shapes over 7% in. in thickness which are 
to be punched shall be made by either or both of the following proc- 
esses: open-hearth or electric-furnace. ee 

CHEMICAL PROPERTIES AND TESTS Seu 
4, The steel shall conform to the following requirements as to 


chemical composition: 4 
Phosphorus, max., per cent 
or electric-furnace.... 0.06 
Copper, when copper steel is specified, min., per cent.......... 0.20 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. P. 
Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. La Salle St., Chicago, Ill. 
These Tentative Specifications are in effect a tentative revision of, and will supersede when 
adopted as standard, the present Standard Specifications for Structural Steel for Buildings (A.S.T.M. 
Designation: A 9-33), 1933 Book of A.S.T.M. Standards, Part I, p. 8. 
2 Accepted for publication as tentative by Committee E-10 on Standards, October 30, 1933. 
+1933 Book of A.S.T.M. Standards, Part I, p. 27. 
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5. (a) A carbon determination, and a copper determination when 
copper steel is specified shall be made of each melt of bessemer 
steel, and determinations for manganese, phosphorus and sulfur 
_ representing the average of the melts applied for each 8-hr. period. 

(b) An analysis of each melt of open-hearth or electric-furnace 
teel shall be made to determine carbon, manganese, phosphorus and 
ulfur; also copper when copper steel is specified. 

(c) The analyses prescribed in Paragraphs (a) and (0) shall be 
made by the manufacturer from test ingots taken during the pouring 
of each melt. The chemical composition thus determined shall be 
reported to the purchaser or his representative and the percentage 
of phosphorus, and also copper when copper steel is specified, shall lo 
conform to the requirements specified in Section 4. ay come 


Check Analyses balla: 
6. Analyses may be made by the purchaser from finished material 

representing each melt. The phosphorus content thus determined 

shall not exceed that specified in Section 4 by more than 25 per cent. 


PHYSICAL PROPERTIES AND TESTS 
7. (a) The material, except as specified in Section 2 and Para- 
graph (0b) of this section, shall conform to the following requirements 
to tensile properties: 


Tensile strength, Ib. per sq. 60000to 72000 
Yield point, min., Ib. per sq. 0.5 tens. str 
<i Elongation in 8 in., min., per cent................. 1 400 000° ot 4 
Elongation in 2 in., min., per cent................. ey 
* See Section 8. 
> See Section 10 (¢) and (g). wat 


(b) Flat rolled steel 3 in. and under in thickness, shapes less than 
1 sq. in. in cross section and bars, other than flats, less than 3 in. in 
thickness or diameter need not be subjected to tension tests. 

(c) The yield point shall be determined by the drop of the beam 
or halt in the gage of the testing machine. 


_ Modifications in Elongation 

8. (a) For material over 2 in. in thickness or diameter, a deduc- 
tion from the percentage of elongation in 8 in. specified in Section 
7 (a) of 0.25 per cent shall be made for each increase of #y in. of the 


Ladle Analyses 
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specified thickness or diameter above ? in., to a minimum of a" 
per cent. 

(b) For material under ;°; in. in thickness or diameter, a deduc- 
tion from the percentage of elongation in 8 in. specified in Section _ 
7 (a) of 1.25 per cent shall be made for each decrease of 3; in. of the 
specified thickness or diameter below 3% in. 


Bend Tests 

9. Bend test specimens shall stand being bent cold through 180 
deg. without cracking on the outside of the bent portion, around a 
pin, the diameter of which shall have the following relation to the 


ts 


R Pin DIAMETER 

ATIO: 
THICKNESS OF MATERIAL THICKNESS OF 


Test Specimens 
10. (a) Test specimens shall be prepared for testing from the 
material in its rolled or forged condition, except as specified in Para- 
graph (0). 
(b) Test specimens for annealed material shall be prepared from 
the material as annealed for use, or from a short length of a full 
section from the same melt similarly treated. 


(c) Test specimens shall be taken longitudinally and, except as a ee 
specified in Paragraphs (e), (f) and (g), shall be of the full thickness ve 
or section of material as rolled. eee 


(d) Test specimens for plates, shapes and flats may be machined * 
to the form and dimensions shown in Fig. 1, or with both edges 
parallel. 

(e) Tension test specimens for material over 1} in. in thickness 
or diameter, except pins and rollers, may be machined to a thickness 
or diameter of at least ? in. for a length of at least 9 in., or they may 
conform to the dimensions shown in Fig. 2. 

(f) Bend test specimens for material over 1} in. in thickness or 
diameter, except pins and rollers, may be machined to a thickness 
or diameter of at least ? in. or to 1 by 4 in. in section. 

(g) Tension test specimens for pins and rollers shall conform to 
the dimensions shown in ct 2, and bend test specimens shall be 1 by 


in. in section. 
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(h) Test specimens for pins and rollers shall be taken so that the 
axis is 1 in. from the surface. 

(¢) The machined sides of rectangular bend test specimens may 
have the corners rounded to a radius not over 7g in. ' aene 


Number of Tests 


ud 11. (2) Two tension and two bend tests shall be made from 
each melt, unless the finished material from a melt is less than 30 


2). 0.9 _{ Parallel Section) | ‘Aske 


About 2° 
The 
> 
Fic. 1.—Standard 8-in. Gage Length Test Specimen. a 
Radius not less le. 23 -->| 
re Note :- TheGogeleng! 
thang-..| Parallel Section | Parallel Section, and 
Fillets shall be as 
° Shown, but the Ends 
may be of any Shape 
to fit the Holders of 
2 the Testing Machine 
a, Gage Length in such a Way that the 
— g Load shall be axial, — 
Ww Fic. 2.—Standard 2-in. Gage Length Tension Test Specimen. ale se 


tons when one tension and one bend test will be sufficient. If, how- 
ever, material from one melt differs ? in. or more in thickness, one 
tension and one bend test shall be made from both the thickest and 
thinnest material rolled regardless of the weight represented. 

(6) If any test specimen shows defective machining or develops 
flaws, it may be discarded and another specimen substituted. 

(c) If the percentage of elongation of any tension test specimen 
is less than that specified in Section 7 (a) and any part of the fracture 
is more os in. from the center of the gage length of a 2-in. specimen 
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A.S.T.M. DESIGNATION: 


Variations in A hts per Square 
oot of Plates for the Given, 
Percentages of Ord eights 
in. in., in., in., in., in.,| 132 in.,| or 
I, per on, ft. excl. | excl. | excl. | ex excl, | excl. | excl. | over Ub, per oq, ft. 
5 to 7.5,excl..../4.5/3 |5 [3 [5.5/3 16 |...]... 5 to 7.5, exel 
7.5 “ 10, 14 14.533 15 [3 [5.513 16 {7 7.5 “ 10, ” 
10 “12.5, “ [3 [4.513 [5 [3 [5.5/3 16 7 8 18 19 13 $10 “ 13.5, 
12.5 “ 15, 14.513 15 13 (5.513 16 [3 | 12.5 “ 15, 
2.512.513 |2.5/3.5/2.514 |3 (4.513 15 (5.513 16 13 |7 “ 17.5, “ 
2.5|2 |2.5)2.513 2.5)3.5/2.5/4 14.513 [5 5.513 16 13 |17.5°20, “ 
2.5)2 |2.5]2.5|3 |2.5/3.5/2.514 4.533 15 |20 “ 25, 
2 “ 30, [2 2.5/2 |3 [4.513 [5 | 25 “ 30, 
40 “ 81.6, inel 2 j2 {2 {2.5/2 4 40 “ 81.6, incl. 
Norse.—The weight per square foot of individual plates shall not vary from the ordered weight by more than 
one and one-third the amount given in this table. 


TABLE II. OVERWEIGHTS OF PLATES ORDERED 
TO THICKNESS. 


ea 


Permissible hi 
Square Foot of Plates for Widile 
Ordered Expressed in Percentages of Nominal Weights Ordered 
= 
Under} 48 to | 60 to | 72 to| 84 to} 96 to} 108 to! 120 to] 132in. 
48 in. | 60 in.,| 72 in.,| 84 in.,| 96 in.,| 108in.,| or 
excl. | excl. | excl. | excl. | excl. | excl. | excl. | over 
9 |10 |12 | 14 Under } 
6 7 8 9 |12 |14 | 16 | 19 
6 7 8 9 |10 }12 | 14 
4515 | 6 1 7 1 8 it is jt 
4 4.5] 5 6 7 8 9 |}10 |13 
3.5] 4 4.5] 5 6 7 8 ag 
3 3.5] 4 4.5} 5 6 7 8 sas 7% 
3 3.5) 4 4.5] 5 6 7 
2.5] 2.5] 3 3.5) 4 4.5] 5 6 7 |1 “2, 


Nors.—The more than 


. 
4. [ ir 
TABLE I.—PERMISSIBLE VARIATIONS OF RECTANGULAR PLATES ORDERED TO WEIGHT. 
* 
4 
q 
7 
| 
f 
Hg 
44 
- 
ret 
bee 
> 
ig! 
i 
“pes 
4 


>< | 
524 TENTATIVE SPECIFICATIONS FOR STEEL FOR BUILDINGS 


or is outside the middle third of the gage length of an 8-in. specimen, 
as indicated by scribe scratches marked on the specimen before 
testing, a retest shall be allowed. 


anc 
PERMISSIBLE VARIATIONS IN WEIGHT AND THICKNESS 

Permissible Variations Ma 

12. (a) One cubic inch of rolled steel is assumed to weigh 0.2833 
lb. The cross-sectional area or weight of each structural-size shape sha 
and of each universal mill plate up to and including 36 in. in width latt 
shall not vary more than 2.5 per cent from the theoretical or speci- be 
fied amounts. The thickness or weights of rectangular sheared mill tio: 
Th 
TABLE III.—PERMISSIBLE VARIATIONS OVER ORDERED THICKNESS OF PLATES on 

OVER 2 IN. IN THICKNESS. 
Norse.—Each plate shall not vary more than 0.01 in. under the ordered thickness. 

Permissible Excess in Thickness, in. Ins 
Ordered Thickness, in. Width, in. ent 
Upto36, | 3 2to1 be 
0.062 (qy)]0.109 (4) 0.125 (4) Jo.141 she 
10.078 (2z)|0.094 (4) 0.125 (2) }0.141 to 

int 
plates and of rectangular universal mill plates over 36 in. in width : 

shall conform to the requirements of Paragraphs (0), (c) and (d). 

(b) Plates, When Ordered to Weight per Square Foot.—The weight pen 


of each lot! of plates in each shipment shall not vary from the weight 
ordered more than the amounts given in Table I. 
(c) Plates, When Ordered to Thickness——The thickness of each “ 
plate shall not vary more than 0.01 in. under that ordered. 
The overweight in each lot' of plates in each shipment shall not Re 
exceed the amount given in Table II. 
(d) Plates Over 2 in. in Thickness—All plates over 2 in. in thick- rej 


ness shall conform to the permissible variations over ordered thickness of 
given in Table III. tes 
thi 


1 The term “lot” as applied to Table I means all the plates of each group width and group weight. 
As applied to Table II, it means all the plates of each group width and group thickness. — 


—— 
J = 
Fin 
1 
on 
wld 
tt, €: 
4 
| 
‘ 
4 
rn, 
- 


A.S.T.M. Desitenation: A 9-33 T 


FINISH 


Finish 
13. The finished material shall be free from injurious defects 
and shall have a workmanlike finish. 
33 14. The name or brand of the manufacturer and the melt number 
pe shall be legibly stamped or rolled on all finished material, except that 
th lattice bars and other small sections shall, when loaded for shipment, 
> be properly separated and marked for identification. The identifica- 
ill tion marks shall be legibly stamped on the end of each pin and roller. 
The melt number shall be legibly marked, by stamping, if eee 
on each test specimen. igus 
at: 
INSPECTION AND REJECTION 
Inspection 
te 15. The inspector representing the purchaser shall have free 
entry, at all times while work on the contract of the purchaser is 
ae being performed, to all parts of the manufacturer’s works which 
‘- concern the manufacture of the material ordered. The manufacturer 
as) shall afford the inspector, without charge, all reasonable facilities 
(ea) to satisfy him that the material is being furnished in accordance 
a) with these specifications. All tests (except check analyses) and 
inspection shall be made at the place of manufacture prior to ship- 
ment, unless otherwise specified, and shall be so conducted as not to 
poe interfere unnecessarily with the operation of the works. tertile: id et 
ith Rejection 
16. (a) Unless otherwise specified, any rejection based on tests 
ht made in accordance with Section 6 shall be reported within five 
cht working days from the receipt of samples. 
(6) Material which shows injurious defects subsequent to its 
sil acceptance at the manufacturer’s works will be nonme and the 


manufacturer shall be notified. 


17. Samples tested in accordance with Section 6, which represent 
ck- rejected material, shall be preserved for two weeks from the date 
ess of the test report. In case of dissatisfaction with the results of the 
tests, the make claim for a rehearing within» 
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MELD STEEL PLATES! 

+ This is a Tentative Standard, published for the purpose of eliciting criticism ¢ 
and suggestions, and as such is subject to 2 


1. These specifications cover a mild grade of eis suitable for 
general plate construction. 


Structural Rivet Steel 

: 2. Unless otherwise specified, the Standard Specifications for 
Structural Rivet Steel (A.S.T.M. Designation: A 141) of the American 

Society for Testing Materials,* shall govern the purchase of rivets 

for use with ao purchased under these specifications. 


3. The steel shall * made by either or both of the following 
processes: open-hearth or electric-furnace. 


CHEMICAL PROPERTIES AND TESTS 


Chemical Composition 
4. The steel shall conform to the following requirements as to 
chemical composition: 


Ph h: max., ent 
_ Copper, when copper steel is specified, min., per cent.......... 0.20 ial asex. | 


Ladle Analyses 

5. An analysis of each melt of steel shall be made by the manu- 
facturer to determine the percentages of carbon, manganese, phos- 
phorus and sulfur; also copper when copper steel is specified. This 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. P. 
Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. La Salle St., Chicago, Ill. 
2 Accepted for publication as tentative by Committee E-10 on Standards, October 30, 1933. 
31933 Book of A.S.T. M. Standards, Part I, p. 27. 
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analysis shall be made from a test ingot taken during the pouring of 
the melt. The chemical composition thus determined shall be 
reported to the purchaser or his representative and the percentages 
of phosphorus and sulfur, and copper when copper steel is specified, 
shall conform to the requirements specified in Section 4. sees ee ‘i 


6. Analyses may be made by the purchaser from finished material _ 
representing each melt. The phosphorus and sulfur content thus 
determined shall not exceed that specified in Section 4 by more than 


25 per cent ie 


Tension Tests 
7. (a) The material, except as specified in Paragraph (0), shall 
conform to the following requirements as to tensile properties: = 


Tensile strength, Ib. per sq. in..................--. 55000to65000 
Yield point, min., Ib. per sq. in.................... 0.5 tens. str. 


_ Elongation in 2 in., min., per cent................. 


* See Section 8. 
> See Section 10 (e). 


(b) Flat rolled steel ;4 in. and under in thickness need not be 
subjected to tension tests. My 
(c) The yield point shall be determined by the wer of the = rae 


or halt in the gage of the testing machine. icant 


Modifications in Elongation 

8. (a) For material over ? in. in thickness, a deduction from the 
percentage of elongation in 8 in. specified in Section 7 (a) of 0.25 per 
cent shall be made for each increase of 3 in. of the specified thickness 
above # in. to a minimum of 18 per cent. 

(b) For material under ;; in. in thickness, a deduction from the 
percentage of elongation in 8 in. specified i in Section 7 (a) of 1.25 per 
cent shall be made for each aii of 3 in. of the species thickness 
below 3%; in. 


Bend Tests 


9. Bend test specimens s shall stand shin bent cold innbegh 180 
deg. without cracking on the outside of the bent portion, around a 


| 
Elongation in 8 in., min., per cent 1 500 0002 <i ah 
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pin, the diameter of which shall have the following relation to the 


thickness of the specimen: 
THICKNESS OF MATERIAL ATIO: CKNESS OF SPECIMEN 


Test Specimens 
10. (a) Test specimens shall be prepared for testing from the 
material in its rolled condition, except as specified in Paragraph (0). 


A 
x 
i | 


Fic. 1.—Standard 8-in. Gage Length Test Specimen. 


(6) Test specimens for annealed material shall be prepared from 
the material as annealed for use, or from a short length of plate of the 
same thickness from the same melt similarly treated. 

(c) Test specimens shall be taken longitudinally and, except as 
specified in Paragraphs (e) and (f), shall be of the full thickness of 
plate as rolled. 

(d) Test specimens may be machined to the form and dimensions 
shown in Fig. 1, or with both edges parallel. 

(e) Tension test specimens for material over 1} in. in thickness 
may be machined to a thickness of at least ? in. for a length of at 
least 9 in., or they may conform to the dimensions shown in Fig. 2. 

(f) Bend test specimens for material over 1} in. in thickness 
may be machined to a thickness of at least ? in. or to 1 by 3 in. in 
section. 

(g) The machined sides of rectangular bend test specimens may 


have the corners rounded to a radius not over ; in. 
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11. (a) Two tension and two bend tests shall be site from 
each melt, unless the finished material from a melt is less than 30 
tons when one tension and one bend test will be sufficient. If, how- 
ever, material from one melt differs ? in. or more in thickness, one 
tension and one bend test shall be made from both the thickest and 
thinnest material rolled regardless of the weight represented. 

(b) If any test specimen shows defective machining or develops 
aws, it may be discarded and another specimen substituted. 

(c) If the percentage of elongation of any tension test specimen 
is less than that specified in Section 7 (a) and any part of the fracture 
is more than # in. from the center of the gage length of a 2-in. specimen 
or is outside the middle third of the gage length of an 8-in. specimen, 


as indicated by scribe scratches marked on the specimen before 


testing, a retest shall be allowed. 


Radius not less 2g 
thang’. | Parallel Section 


Note :- The Gage Length, 


» Parallel Section, and 
Fillets shall be as 
° 0.01" Shown, but the Ends 
+ i may be of any Shape 
to fit the Holders of 
Gage Length Wren in such a Way that the 
for Elongation Load shall be axial. 


Fic. 2.—Standard 2-in. Gage Length Tension Test Specimen. 


PERMISSIBLE VARIATIONS IN WEIGHT AND THICKNESS 


Permissible Variations ; 
12. (a) One cubic inch of rolled steel is assumed to weigh 0.2833 
lb. The cross-sectional area or weight of each universal mill plate 
up to and including 36 in. in width shall not vary more than 2.5 
per cent from the theoretical or specified amounts. The thickness 
or weights of rectangular sheared mill plates and of rectangular 
universal mill plates over 36 in. in width shall conform to the © 
requirements of Paragraphs (0), (c) and (d). ae 
(b) Plates, When Ordered to Weight per Square Foot.—The weight 
of each lot! of plates in each shipment shall not vary from the weight _ 
ordered more than the amounts given in Table I. 


(c) Plates, When Ordered to Thickness —The thickness of each 


plate shall not vary more than 0.01 in. under that ordered. 


1 The term “lot” as applied to Table I means all the plates of each group width and group weight. i T 


As applied to Table II, it means all the plates of each group width and ‘group thickness. * Aire 
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TENTATIVE SPECIFICATIONS FOR STEEL PLATES 


Permissible Variations in Average W per Square 
Foot of Plates for Widths 
Expressed in Percentages of Ordered Weights 

‘ 2 in., in., in., in., in.,} or 

Ib. per eq, ft. 48 in. | excl. | excl. | excl. excl. | excl. | excl. | excl. | over lb. per oq, ft. 

5 13 (5.5/3 [3 {7 |. Under 5 

5 to 7.5,excl..../4.5/3 |3 [5.5/3 16 [3 5 to 7.5, excl 
7.5“ 10, “ ....J4 [4.513 [15 13 [5.5/3 16 [8 |...1...]...]...1 7.5 10, 
3 4.513 [5 [5.5/3 16 |3 [3 18 [3 13 |10 “ 12.5, “ 
12.5 “ 15, “ [3 [5 [5.513 16 13 17 |8 | 12.5 “ 16, 
16 “ 17.5, “ 14.513 15 [5.513 17 13 |15 “ 17.5, “ 
17.5 “ 20, 2.5/2 [2.5/2.5)3 [2.5/3.5]/2.514 |3 14.5/3 15 [5.513 16 [3 17.5 20, 
2 “2%, 2 [2.5/2 [3 [4.5/3 [5 |3 [5.513 | 20 “ 25, 
2 “ 30, 2 {2.5/2 |2.5]/2.5/3 [2.513.513 [3 (4.5/3 13 |25 “ 30, 
40, 2 j2 [2 [2 [2.5/2 [2.512.5/3 |2.5/3.5/3 i4 |3 [4.5/3 |30 “ 40, 
40 “ 81.6, incl 2 {2 {2 [2 4 40 81.6, inel. 


re Il.—PERMISSIBLE OVERWEIGHTS OF RECTANGULAR PLATES ORDERED 
TO THICKNESS. 


_ Square Foot of Plates for Widths 

Expressed in Percentages of Nominal W Ordered 
48 to | 60 to | 72 to | 84 to | 96 to | 108 to| 120 to| 132in ” 
60 in.,| 72 in.,| 84 in.,| 96 in.,| 108in.,|120in.,|132in.,} or 
excl. excl. over 
10 | 12 | 14 . | Under 
9 |10 | 12 | to xy, exel 
8 9 |10 | 12 
7 8 9 |10 |12 |14 |16 | 19 | 4 
6 7 8 9 |10 |12 | 17 
5 6 7 8 9 |10 |12 | 15 
4.5) 5 6 7 8 9 |10 | 13 
4 4.5) 5 6 7 8 9 jul so 
3.5] 4 4.5] 5 6 7 8 9 i Te 

2.5] 3 3.5] 4 4.5] 5 6 7 44. 
2.5) 2.5] 3 3.5| 4 4.5] 5 6 7 |1 “2, ined. 


Nore.—The weight of individual plats ordered to ‘thickness shall not exoeod the nominal weight by more than 
one and one-third the amount given in this table. 
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TABLE I,—PeRMISSIBLE VARIATIONS OF RECTANGULAR PLaTEs ORDERED TO WEIGHT. 
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The overweight in each lot! of plates in each shipment shall not 
exceed the amount given in Table II. 
(d) Plates. Over 2 in. in Thickness.—All plates over 2 in. in thick- 
ness shall conform to the permissible variations over ordered thickness 
given in Table ITI. 


FINISH 
13. The finished material shall be free from injurious defects 
and shall have a workmanlike finish. 
MARKING 


14. The name or brand of the manufacturer and the melt number 
shall be legibly stamped or rolled on all finished material. The melt 


TaBLE III.—PERMISSIBLE VARIATIONS OVER ORDERED THICKNESS OF PLATES 7 he 
OVER 2 IN. IN THICKNESS. 
Norse.—Each plate shall not vary more than 0.01 in. under the ordered thickness. 


Permissible Excess in Thickness, in. 


Ordered Thickness, in. Width, in. 
Up to 36, | 36 to 60, | 60 to 84, | 84 to 120, | 120 to 132, | 132 to 144, 
excl. excl. excl. excl. excl, excl. 

0.078 (g%)|0.094 109 (4) 0.125 (4) [0.141 (gy) 
cin 0.094 (4) ]0.141 (gy) ]0. 156 ($4) 


number shall be legibly marked, by stamping, if practicable, on each 
test specimen. 
Inspection 
15. The inspector representing the purchaser shall have free 
entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which 
concern the manufacture of the material ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities 
to satisfy him that the material is being furnished in accordance 
with these specifications. All tests (except check analyses) and 
inspection shall be made at the place of manufacture prior to ship- 


1 The term “lot” as applied to Table I means all the plates of each group width and group weight. 
As applied to Table II, it means all the ony of each group width and group thickness. 
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ment, unless otherwise specified, and shall be so conducted as not to 
interfere unnecessarily with the operation of the works. 
Rejection 
16. (a) Unless otherwise specified, any rejection based on tests 
made in accordance with Section 6 shall be reported within five 
working days from the receipt of samples. 
=e (b) Material which shows injurious defects subsequent to its 
acceptance at the manufacturer’s works will be opis and the 


manufacturer shall be notified. 


17. Samples tested in accordance with Section 6, which represent 

rejected material, shall be preserved for two weeks from the date 

of the test report. In case of dissatisfaction with the results of the 


tests, the manufacturer may make claim for a rehearing within 
| 
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HIGH TENSILE STRENGTH CARBON- STEEL PLATES | 
FOR PRESSURE VESSELS! 
(PLATES 2 IN. AND UNDER IN THICKNESS) icine ideal 


A.S.T.M. Designation: A 149-33 T 


This is a Tentative Standard, published for the purpose of eliciting critic — 
and suggestions, and as such is subject to annual revision. 


IssuED, 1933. ie 
Scope 
1. These specifications cover high tensile strength carbon-steel — 
plates 2 in. and under in thickness, of flange and firebox quale, for 


4 


MANUFACT 

Process 
2. The steel shall be made by either or both of the following — . 
processes: open-hearth or electric-furnace. 


Heat Treatment Bf 


3. (a)’Plates over 1 in. in thickness shall be uniformly heat treated 
to produce grain refinement and to meet the physical — . 
specified. 

(b) When the plates are heat treated at the steel mill they a 
be tested in accordance with these specifications. 

(c) Not all mills are equipped to heat treat plates. When the © 
fabricator has the proper facilities and chooses to perform this work, 
he shall accept the plates from the manufacturer on the basis of 
tests made at the mill of pieces heat treated in the same manner — 
as the plates. The fabricator shall specify on his order the heat 
treatment procedure he proposes to follow, in order that the manu 
facturer’s tests may be comparable. Pieces for two complete sets 
of tests shall be furnished to the fabricator. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. P. 
Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. La Salle St., Chicago, Ill. 
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CHEMICAL PROPERTIES AND TESTS ir x: 


Chemical Composition 


4. The steel shall conform to the following maximum require- 
Sid ments as to chemical composition: 


FLANGE FIREBOX 
ao ba pon | for plates } in. or under in thickness.... 0.32 0.320 
per cent | for plates over in. in thickness........ 0.35 0.35 
Phosphorus, per 0.04 0.035 
Ladle Analysis 


5. An analysis of each melt of steel shall be made by the manu- 
facturer to determine the percentages of the elements specified in 
Section 4. This analysis shall be made from a test ingot taken during 
the pouring of the melt. The chemical composition thus determined 
shall be reported to the purchaser or his representative, and shall 
conform to the requirements specified in Section 4. 


Check Analysis 

6. An analysis may be made by the purchaser from a broken 
tension test specimen representing each plate as rolled. The chemical 
composition thus determined shall conform to the requirements 


specified in Section 4. 
PHYSICAL PROPERTIES AND TESTS >» 
Tension Tests 


7. (a) The material shall conform to the following requirements 
as to tensile properties: 


9 Tensile strength, Ib. per sq. in..................44. 70 000 to 82 000 
. Yield point, min. Ib. per sq. in...................- 0.5 tens. str. 
1 600 000 


Elongation in 8 in., min., per cent................. 


* See Section 8. 


(b) Tensile strength only need be determined on the test 
specimen taken longitudinally from the top of firebox plates, and it 
shall not exceed 84,000 Ib. per sq. in. 

(c) The yield point shall be determined by the drop of the beam 
or halt in the gage of the testing machine. 


Modification in Elongation 

8. For plates over ? in. in thickness, a deduction from the per- 
centage of elongation specified in Section 7 (a) of 0.125 per cent shall 
be made for each increase of 3; in. of the pace thickness above 
i in. to a minimum of 19 per cent. 
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Bend Tests 

9. The test specimen shall stand being bent cold through 180 
deg. without cracking on the outside of the bent portion around a 
pin, the diameter of which shall have the following relation to the 


thickness of the specimen: 4 softs: bes 


Pin DIAMETER 
THICKNESS OF MATERIAL ot aba, Ratio: THICKNESS OF SPECIMEN 


Homogeneity Tests 
10. (a) The object of the homogeneity test, which is required 


A for firebox steel only, is to open and render visible to the eye any 
; seams due to failure to weld up or to interposed foreign matter, or 
« 
ts 
About?” 
Fic. 1.—Standard 8-in. Gage Length Test Specimen. ania 
any cavities due to gas bubbles in the ingot. The fractured surface | 
of the specimen shall not show any single seam or cavity more : 
than } in. in length for plates } in. and under in thickness, nor more oe. 
est than 3 in. in length for plates over 3 in. to 2 in. in thickness, in any of a4 
it the fractures obtained in accordance with Paragraph (b). One side Sere = 
of each fracture shall be examined and the lengths of the seams = 
and cavities determined, a pocket lens being used if necessary. aa 
(b) The test may be made on a broken tension test specimen. = 8 _- 
For plates } in. and under in thickness the specimen shall be nicked ==> 
er- or grooved transversely in three places, about ;; in. deep. The first i oP 
all groove shall be 2 in. from the square end, and each succeeding groove ae a 
we on the opposite side about 2 in. from the preceding one. The speci- #, | ; 


men shall be broken at each groove in succession with a hammer ort 


reed 
< 
q 
$4 
‘ 
L- 3 
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press, the bending being away from the groove. For plates over 
? in. to 2 in., inclusive, in thickness, the specimen may be grooved 
about } in. deep at one place on one side. 


11. (a) For heat-treated plates the pieces from which the test 
specimens are to be shaped shall be treated attached to the plates 
they represent. 

(b) Tension test specimens for firebox material shall be taken 
from the top and bottom corners of the plate as rolled, parallel to its 


TABLE I.—PERMISSIBLE OVERWEIGHTS OF PLATES ORDERED TO THICKNESS. 


Permissible Excess in Average Weights per Square 
Foot of Plates for Widths Given, Ex in 
Percentages of Nominal Weights 


48 to | 60 to | 72 to | 84 to | 96 to |108 tol 132 in 

Under} 60 in.,| 72 in.,| 84 in.,| 96 or 

48 in. | excl. | excl. | excl. | excl. | excl. | excl. | excl. | over 
9} 10] 12] 4 | .. | Under 
8 9| 0] 12 .. | to excl. 
6 7 8 10] 12 | 14 | 16 | 19 |} “ 
5 6 7 8 10 | 12 | 14 17 
4.5 5|. 6 7 8} 9 | 10 | 12 | 15 tors, “ 
4] 4.5 5 6 9 | 10 13 to 4, “ 
3.5 4| 4.5 5 6| 7 8 9] to “ 
3] 3.5 4} 4.5 5] 6 7 8 9 toi, 
SOE © scsccccccurnee 2.5 3| 3.5 4| 4.5] 5 6 7 8 |2to 1, “ 
2.5| 2.5 3] 3.5 4.5 5 6 7 | 1 or over 


longitudinal axis, and for flange material from the bottom of the 
plate only. The bend test specimen shall be taken from the middle 
of the top of the plate as rolled, at right angles to its longitudinat axis. 
(c) Tension and bend test specimens shall be of the full thick- 
_ ness of material as rolled, and shall be machined to the form and 
_ dimensions shown in Fig. 1; except that bend test specimens may be 
machined with both edges parallel. The sides of the bend test speci- 
men may have the corners rounded to a radius of about #, in. 


_ Number of Tests 

12. (a) Two tension and one bend test shall be made from each 
firebox steel plate as rolled. One tension and one bend test shall 
_ be made from each flange steel plate as rolled. 

(b) If any test specimen shows defective machining or develops 
_ flaws, it may be discarded and another specimen substituted. 

(c) If the percentage of elongation of any tension test specimen 
_ is less than that <pecified in Section 7 (a) and any part of the fracture 
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is outside the middle third of the gage length, as indicated by scribe 
scratches marked on the specimen before testing, a retest shall be 
allowed. i? 


PERMISSIBLE VARIATIONS IN WEIGHT AND THICKNESS 


Permissible Variations 

13. The thickness of each plate shall not vary more than 0.01 
in. under that ordered. 

The overweight of each lot' in each shipment shall not exceed 
the amount given in Table I. One cubic inch of rolled steel is assumed 
to weigh 0.2833 Ib. 

14. The finished "material shall be free from injurious | defects 

and shall have a workmanlike finish. 


ARKING 


15. (a) Except as specified in Paragraph (e), the name or brand 
of the manufacturer, the manufacturer’s test identification number, 
class and lowest tensile strength specified shall be legibly stamped 
on each finished plate in two places not less than 12 in. from the 
edges and on each butt strap near the center line not less than 12 in. 
from each end. The manufacturer’s test identification number shall 
be legibly stamped on each test specimen. 

(b) When designated on the order, except as specified in Para- 
graph (e), platgs shall be match-marked as defined in Paragraph (c) 


so that the test specimens representing them may be identified. — 


When the plate rolled from a slab or ingot is cut into two or more 


smaller plates, each shall be match-marked so that they may all be ae 


identified with the test specimens representing them. 


(c) Each match-mark shall consist of two over-lapping circles 


each not less than 14 in. in diameter, placed upon the shear lines, 
and made by separate impressions of a single-circle steel die. 

(d) Match-marked coupons shall match with the sheets repre- 
sented and only those which match properly shall be accepted. 


(e) For plates under } in. in thickness, the marking specified in - 


Paragraphs (a) and (b) shall be legibly stenciled instead of — 


the INSPECTION AND REJECTION 
Inspection 

16. The inspector representing the purchaser shall have free 
entry at all times while work on the contract of the purchaser is 


1 The term “lot” applied to Table I means all of the plates of each group width and group thickness. oe. 
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being performed, to all parts of the manufacturer’s works which 
concern the manufacture of the material ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities 
to satisfy him that the material is being furnished in accordance 
with these specifications. All tests (except check analyses) and 
inspection shall be made at the place of manufacture prior to ship- 
ment, unless otherwise specified, and shall be so conducted as oa iy 
interfere unnecessarily with the operation of the works. . 


Rejection 
17. (a) Unless otherwise specified, any rejection based on tests 
made in accordance with Section 6, shall be reported within five 

_ working days from the receipt of samples. 
(b) Material which shows injurious defects subsequent to its 
at the manufacturer’s works will be and the 


manufacturer shall be notified. 


7 Rehearing 
Ge 18. Samples tested in accordance with Section 6 which represent 
_ rejected material, shall be preserved for two weeks from date of the 
_ test report. In case of dissatisfaction with the results of the tests, 
the manufacturer may make claim f for a a rehearing within that time. 
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TENTATIVE SPECIFICATIONS 
FOR 
HIGH TENSILE STRENGTH CARBON-STEEL PLATES FOR 


FUSION-WELDED PRESSURE VESSELS! 
(PLATES OVER 2 IN. UP TO AND INCLUDING 4 IN. IN THICKNESS) 


A.S.T.M. Designation: A 150-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 

ot 
These specifications cover two grades of high tensile strength 
coli steel plates over 2 in. and up to and including 4 in. in thickness, 
of firebox quality, suitable for fusion-welded pressure vessels. The 
term grade is used to distinguish between different tensile ranges. 

Note.—Grade B Material-The A.S.M.E. Boiler Construction Code now 
requires that material for fusion welding shall not exceed 0.35 per cent carbon on 
check analysis. Since this maximum limitation on carbon restricts the thickness 
of plate that can be obtained to meet the specified physical requirements, the 
maximum thickness of plates purchased under these specifications will be a matter 


IssuED, 1933. 


of agreement between the purchaser and the manufacturer. RR Se 


MANUFACTURE 

Process 
2. The steel shall be made by either or both of the following 
processes: open-hearth or electric-furnace. 


ai 
Heat Treatment 

3. (a) All plates under these specifications shall be uniformly 
heat treated to produce grain refinement and to meet the physical 
properties specified. 

(b) When the plates are heat treated at the steel mill they shall 
be tested in accordance with these specifications. 

(c) Not all mills are equipped to heat treat plates. When the 
fabricator has the proper facilities and chooses to perform this work, 
he shall accept the plates from the manufacturer on the basis of 
tests made at the mill of pieces heat treated in the same manner 
as the plates. The fabricator shall specify on his order the heat 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. P. 
Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. La Salle St., Chicago, ll. 
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My treatment procedure he proposes to follow, in order that the manu- 


ye of tests shall be furnished to the fabricator. 


_ facturer’s tests may be comparable. Pieces for two complete sets 


Chemical Composition 


4. The steel shall conform t me 1e following requirements as to 
_ chemical composition: 


 ‘Max., per Basic 
Sulfur, max., per cent 
Silicon, max., per cent 


Ladle Analysis 

5. An analysis of each melt of steel shall be made by the manu- 
facturer to determine the percentages of the elements specified in 
Section 4. This analysis shall be made from a test ingot taken during 
the pouring of the melt. The chemical composition thus determined 
shall be reported to the purchaser or his representative, and shall 
conform to the requirements specified in Section 4. 


6. An analysis may be made by the purchaser from a broken 
tension test specimen representing each plate as rolled. The chemical 
composition thus determined shall conform to the requirements 


a. ified in Section 4. 
speci 


PuysicaL PROPERTIES AND TESTS 
Tension Tests 
7. (a) The material shall conform to the following requirements 
as to tensile properties: 
Grave A GRADE B 
Tensile strength, Ib. per sq. in 65 000 to 77 000 70 000 to 82 000 


Yield point, min., lb. per sq. in 0.5 tens. str. 0.5 tens. str. 


1 750 000¢ 1 750 
ongation in in., min. cen 
Per "tens. str. tens. str. 


(b) Tensile strength only need be determined on the tension 
test specimen taken longitudinally from the top of the plates, and it 
shall not exceed 79,000 lb. per sq. in. for Grade A, or 84,000 lb. per 
% in. for Grade B. 


* See Section 8. 
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(c) The yield point shall be determined by the drop of the beam 
or halt in the gage of the testing machine. 


Modifications in Elongation 


8. For plates over 2} in. in thickness, a deduction from the 
percentage of elongation specified in Section 7 (a) of 0.5 per cent 
shall be made for each increase of 3 in. of the specified thickness 


above 2} in., to a minimum of 22 per cent for Grade A and 20 per 
cent for Grade B. 


Bend Tests 


9. The test specimen shall stand being bent cold through 180 
deg. without cracking on the outside of the bent portion around a 
pin, the diameter of which shall have the following relation to the 
thickness of the specimen. When the test is made on a specimen 
reduced in thickness, the rolled surface shall be on the outer curve 
of the bend: 


THICKNESS OF SPECIMEN 
THICKNESS OF MATERIAL ee Grape A Grape B 
: a Up to 3 in., inclusive 
‘ae Over 3 to 4 in., inclusive 


Homogeneity Test 


10. (a) The object of the homogeneity test isto open and render _—- 
visible to the eye any seams due to failure to weld up or to interposed 
foreign matter, or any cavities due to gas bubblesin the ingot. The 
fractured surface of the specimen shall not show any single seam or 
cavity more than 3 in. in length for plates 2 to 4 in. in thickness. | 
One side of the foghion shall be examined and the length of the ~ 
seams and cavities determined, a pocket lens being used if necessary. 

(b) The specimen for homogeneity test shall be taken adjacent, 
sidewise or lengthwise, to the top tension test specimen. The speci- 
men shall be nicked or grooved transversely at one place on one side | 
about } in. deep for plates up to 2} in. in thickness, and broken 
with a hammer or press, the bending being away from the groove. _ 
For plates over 2} in. in thickness the specimen may be grooved at 
one place on both sides to leave a fracture which will include the hori- 
zontal axis of the plate and have a face at least 2 in. in depth. 


Test Specimens 


11. (a) The tests shall represent the plates as heat treated 7 = 
use. The pieces from which the test specimens are to be shaped os 
shall be treated attached to the plates they represent. STRING) 
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(b) Tension test specimens shall be taken from the top and 
bottom corners of the plate as rolled, parallel to its longitudinal 
axis. The axis of the test specimen shall be located midway between 
the center and the top or bottom surface of the plate. The bend 
test specimen shall be taken from the middle of the top of the plate 
as rolled, at right angles to its longitudinal axis. 

(c) Tension test specimens shall be machined to the form and 
dimensions shown in Fig. 1. 

(d) The bend test specimen shall be at least 1} in. in width, 
with both edges machined parallel. For material over 2 in. in thick- 
ness the specimen may be reduced to 2 in. in thickness, but it shall 
have one surface as rolled. The sides of the bend test specimen may 
have the corners rounded to a radius of about } in. 


thang | Paralle | Note :- The Gage Length, 


Parallel Section, and 
Fillets shall be as 
tea e 3+00I" ° Shown, but the Ends 
may be of any Shape 
to fit the Holders of 
age Leng InsichaWay that the 


. Fic. 1.—Standard 2-in. Gage Length Tension Test Specimen. __ 
Number of Tests 

12. (a) Two tension and one bend test shall be made from each 
plate as rolled. 

(b) If any test specimen shows defective machining or develops 
flaws it may be discarded and another specimen substituted. 

(c) If the percentage of elongation of any tension test specimen 
is less than that specified in Section 7 (a) and any part of the fracture 
is more than ? in. from the center of the gage length, as indicated by 
scribe scratches marked on the specimen before testing, a retest 
shall be allowed. 


load shall be axial, 


PERMISSIBLE VARIATIONS IN THICKNESS 

13. The plates shall be finished in accordance with the permis- 
sible variations in thickness for plates over 2 in. thick as adopted 
by the Association of American Steel Manufacturers, Technical 


} 
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FINISH 
Finish 

14. The finished material shall be free from injurious defects 
and shall have a workmanlike finish. 

15. The name or brand of the ehinstacvaiek: the manufac- 
turer’s test identification‘number, class and lowest tensile strength 
for the grade specified in Section 7 (a) shall be legibly stamped on 
each finished plate in two places not less than 12 in. from the edges 
and on each butt strap near the center line not less than 12 in. from 
each end. The manufacturer’s test identification number shall be 
legibly stamped on each test specimen. 


7 


INSPECTION AND REJECTION 


Inspection 

16. The inspector representing the purchaser shall have free 
entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which 
concern the manufacture of the material ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities to 
satisfy him that the material is being furnished in accordance with 
these specifications. All tests (except check analyses) and inspection 
shall be made at the place of manufacture prior to shipment, unless 
otherwise specified, and shall be so conducted as not to interfere 
unnecessarily with the operation of the works. 


Rejection 

17. (a) Unless otherwise specified, any rejection based on tests 
made in accordance with Section 6, shall be reported within five 
working days from the receipt of samples. 

(b) Material which shows injurious defects subsequent to its 
acceptance at the manufacturer’s works will be rejected, and the 


manufacturer shall be notified. 


18. Samples tested in accordance with Section 6 which silent 
rejected material, shall be preserved for two weeks from the date 
of the test report. In case of dissatisfaction with the results of the 
tests, the manufacturer _ make claim for a rehearing —— 
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TENTATIVE SPECIFICATIONS coy 


‘cmon STEEL CASTINGS FOR INDUSTRIAL, RAIL- 
ROAD, AND MARINE USES! 
A.S.T.M. Designation: A 154-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1933.2 


Scope 


1. (a) These specifications cover carbon steel castings to be 
_ used for miscellaneous and jobbing purposes, for locomotive and car 
equipment, and for ship construction. Two classes and five grades 
of castings are covered: namely, 
Class A.—Castings of one grade, designated as Special No. 1, 
for which no physical requirements are specified. 
Class B.—Castings of four grades, designated as Regular, 
- Special No. 2, Special No. 3 and Special No. 4, for each of which 
_ physical requirements are specified. 

(b) Supplements M and R, relating respectively to marine and 
railroad castings, (Sections 19 to 25), shall be regarded as essential 
portions of these specifications, for the manufacture and testing 
of the materials mentioned. 


2. The steel shall be made by one or more of the following proc- 
esses: open-hearth, electric-furnace, converter, or crucible. 


Heat Treatment 

3. All castings of the Regular Grade, and Special Onli Nos. 3 
and 4 shall receive a heat treatment to be selected by the manufac- 
turer, adapted to the design, chemical composition, and intended 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. P. 
Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. La Salle St., Chicago, Ill. 

These specifications are in effect a tentative revision and proposed combination of the present 
Standard Specifications for Carbon-Steel Castings (A.S.T.M. Designation: A 27 - 24) and Standard 
Specifications for Carbon-Steel Castings for Railroads (A.S.T.M. Designation: A 87-27) (see 1933 
Book of A.S.T.M. Standards, Part I, pp. 229, 234), and when adopted as standard are intended 
to supersede the specifications mentioned. 

2 Accepted for publication as tentative by Committee E-10 on Standards, August 16, 1933. 
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use of the castings (Note 1). A heat treatment selected by the manu- 
facturer may be applied to castings of Special Grade No. 1, and 
shall be required when the carbon content exceeds 0.30 per cent. 
No heat treatment shall be required for castings of Special Grade 
No. 2 


1.—According to current accepted definitions, the term ‘‘heat treatment” 
covers any method of intentionally and systematically applying heat to a metal 
after it has cooled following pouring. The term now is used without regard to 
whether heat is applied one or more times, and irrespective of the cooling procedure. 
The term “annealing” now is very broadly applied, and includes both “full anneal- 
ing’”’ (furnace cooling) and “normalizing” (air cooling). 


4. (a) Heat treatment shall consist of one or more of the follow- 
ing heating and cooling procedures which, when applied properly, 
combine to develop grain refinement and other desirable qualities: 
(a) full annealing; or (0) normalizing; or (c) normalizing, followed 
by tempering or drawing; or (d) heating to the proper temperature 
and for the required time, followed by liquid quenching or liquid 
spraying or air blasting, with a subsequent tempering or drawing 
treatment, except when the purchaser consents to a different pro- 
cedure (Note 2). No castings shall be liquid quenched, liquid sprayed, 
or air blasted without agreement between the manufacturer and the 
purchaser that the castings may be so treated. 

(b) The procedure for full annealing shall consist of allowing 
the castings to cool after pouring, to a temperature below the critical 
range; reheating to the proper temperature and for the required 
time; and cooling slowly in the furnace (Note 3). The castings 
shall not be removed from the furnace until the pyrometer shows 
that the furnace has fallen to a temperature as low as 500 F. 

(c) The procedure for normalizing shall consist of allowing the 
castings to cool after pouring, to a temperature below the critical 
range; reheating to the proper temperature and for the required 
time; and cooling in still air at room temperature (Note 3). 

(d) The procedure for drawing or tempering shall consist of 
reheating castings previously full annealed, normalized, or liquid 
quenched, to some temperature below the critical range, but not 
lower than 400 F.; and subsequently cooling the castings by a method 
best suited to obtain the desired results. 

(e) The procedure for accelerated cooling by liquid quenching, 
liquid spraying, or air blasting shall follow a gradual heating of the 
castings to a temperature above or below the critical range, and 
holding at that temperature for the Proper time. After every accel- 
erated by Spraying, or air the castings 
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shall be tempered or drawn to relieve cooling stresses and/or strains, 
except when the purchaser consents to a different procedure. Cast- 
ings that are liquid quenched, excepting those of very simple, light 
section-design, shall be removed from the quenching bath before 
they attain room temperature, and be placed in the furnace for any 
required tempering or drawing immediately following removal from 
the quenching bath (Note 4). 


Note 2.—Accelerated cooling by liquid contact develops properties that are 
advantageous for many purposes, when the details of design and of shop practice 
are suitable for liquid quenching or liquid spraying. Among the beneficial results 
on steel castings, obtainable by quenching or spraying, is differential hardening, 
whereby some surfaces are made noticeably resistant to abrasion, while other por- 
tions of the castings may, if desired, retain a more ductile and economically machine- 
able condition. 

Note 3.—The proper time for holding castings introduced cold into the anneal- 
ing furnace for the attainment of furnace temperature throughout the castings, 
is believed generally to be one hour for each inch of cross-section of the thickest 
members. 

Nore 4.—Usually the degree of hazard from liquid contact is estimated some- 
what in proportion to the existing size and lack of uniformity in cross-section of 
members. Therefore, design and quenching practice details should be considered 
thoughtfully before authorizing liquid contact for accelerated cooling. 


Temperature Control 


5. Furnace temperatures for heat treating shall be controlled 
effectively by pyrometers. 


CHEMICAL PROPERTIES AND TESTS 


Chemical Composition 
6. Steel used for the castings shall conform to the ee 
requirements as to chemical composition (Note 5): 


Crass A 
0.45 
0.50 to 1.00 0.50 to 1.00 
0.20 to 0.75 0.20 to 0.75 
Phosphorus, max., per cent ‘ 0.05 
Sulfur, max., per cent ; 0.06 


Note 5.—A maximum carbon content for Class A is specified mainly to identify 
the material as a grade steel suitable in the ‘‘as-cast’’ condition for parts not sub- 
jected to severe stresses that justify physical tests. The minimum percentages of 
manganese and silicon are specified to assure satisfactory deoxidation of the liquid 
steel. The maximum percentages of manganese and silicon are specified to aid in 
distinguishing between carbon and alloy cast steel. Generally, cast steel intended 
to contain more than 1.00 per cent manganese or 0.75 per cent silicon would be 
classified as an alloy steel, even if containing no unusual alloying element. The 
specified ranges of manganese and silicon are purposely made wide, to give proper 
latitude to the manufacturer for meeting vigeiet requirements. 
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Ladle Analysis 


7. An analysis of each melt of steel shall be made by the manu- 
facturer to determine the percentages of the elements specified in 
Section 6. This analysis shall be made from drillings taken at least 
} in. beneath the surface of a test ingot obtained during the pouring 
of the melt. The chemical composition thus determined shall be 
reported to the purchaser or his representative and shall conform to 
the requirements specified in Section 6. 


Check Analysis 


8. An analysis may be made by the purchaser from the broken 
tension test specimen or from a casting representing each melt. 
The chemical composition thus determined shall conform to the 
requirements specified in Section 6. Drillings for analysis shall be 
taken not less than } in. beneath the surface, in such a manner as 


not to impair the usefulness of the casting. = 


PHYSICAL PROPERTIES AND TESTS 
(Class B Castings Only) 


Tension Tests 
9. (a) Steel used for the castings shall conform to the following 


minimum requirements as to tensile properties' (Note 6): Bra. tialadl 


GRADE 


No. 2 No. 3 
7) (Nore 8) (Nore 8) (Nore 9) 


Tensile sali Pe per sq. in 70 000 60 000 60 000 80 000 
Yield point, Ib. per sq. in 38 000 30 000 30 000 43 000 
Elongation in 2 in., per cent 22 26 17 
Reduction of area, per cent 30 38 25 


Note 6.—The minimum tensile properties herein specified are obtainable 
without liquid quenching or spraying. Higher combinations of tensile properties 
may be developed from liquid quenching and subsequent tempering or drawing. 

Note 7.—The Regular Grade is the variety of carbon cast steel required for 
most miscellaneous structural purposes, for large tonnages of castings for railway 
rolling stock, and for many castings for ships. This grade is readily and economically 
machineable with ordinary machine tools. 

Note 8.—Special Grades Nos. 2 and 3 are used mainly for the manufacture 
of certain large special castings for railway equipment. Steel of these grades is 
intended to have a low-carbon content, making the material very soft and machine- 
able with great ease, either in the ‘“‘as-cast’’ or in the annealed condition. It is 
believed, generally, that the low-carbon content of these grades gives them an 


1 Because it has come to the attention of Committee A-1 on Steel that the intent of tension test 
requirements in some specifications has at times been misinterpreted, the committee wishes to make 
it clear that it is not intended that a maximum limit shall be placed on any tensile property required 
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important advantage over higher carbon steels, in economical and effective fusion 
fabrication with wrought parts of low-carbon steel. 

Note 9.—Special Grade No. 4 is used for purposes that call for higher strength 
and less required ductility than are typical of the Regular Grade. Usually, Special 
Grade No. 4 is machineable without appreciable difficulty with modern machine tools. 


(b) The yield point shall be determined by the drop of the 
beam or halt in the gage of the testing machine, or by an extensometer, 
at a cross-head speed not to exceed 4 in. per minute. The tensile 
strength shall be determined at a cross-head speed not exceeding 1} 
in. per minute. 


Test Specimens 


10. (a) Tension test specimens shall be prepared from test bars 
cast attached to castings, where practicable. If, in the judgment 
of the manufacturer, the design of the castings is such that test bars 


Radius not less 
Note :- The Length, 
Fillets shall be as 

Shown, but the Ends 
may be of any Shape 
to tit the Holders of 
the Testing Machine 
in such a Way that the 
Load shall be axial. 


-2 
Gage Length 
for Elongation 
atter Fracture 


Fic. 1.—Standard 2-in. Gage Length Tension Test Specimen. 


attached directly to the castings might injuriously affect the castings 
or the test specimens, the test bars shall be cast attached to special 
blocks. Test bars from which tension test specimens are to be pre- 
pared shall remain attached to the castings or blocks they represent 
until submitted for inspection, and shall be heat-treated with the 
castings, unless ‘the purchaser authorizes separate treatment. Test 
bars shall be provided by the manufacturer without extra charge 
except as may be otherwise agreed to, in sufficient number to furnish 
specimens for all tests required in these specifications. 
we (b) If mutually satisfactory to the manufacturer and the pur- 
haser’s inspector, tension test specimens may be cut from castings 
of from test bars. 
ru (c) Tension test specimens shall be machined, and shall conform 
_ to the dimensions shown in Fig. 1. The ends shall be of a form to 
fit the holders of the testing iaiaial in such a way that the load 


shall be axial. 
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. (a) One tension test shall be made from each melt in each 15, a 

(b) If any test specimen shows defective machining or develops _ mer 
flaws, it may be discarded, in which case another specimen from the 
same lot! shall be substituted. : 

(c) After 15 consecutive melts containing Class B castings (with nk a 
exceptions as specified in Supplements M and R, Sections 19 to 25) asl , 
have been accepted under these specifications for one or more orders, a 
the manufacturer may assemble in groups of five melts not exceeding 
40 tons each the castings subsequently made. The purchaser shall rf 
accept all castings in every such group, if the test specimen repre- cs iG 
senting the group conforms to the chemical] and physical requirements" es 
specified in Sections 6 and 9. If this test fails, a rehearing shall be — a Re “ay 
granted on the melt represented by the failed specimen and the four Pa 


other melts of the group shall be tested individually in accordance 
with Paragraphs (a) and (0) of this section. 


Retests 

12. (2) If the percentage of elongation of any tension test 
specimen is less than that specified in Section 9 (a) and any partof 
the fracture is more than } in. from the center of the gage length, as _ e 
indicated by scribe scratches marked on the specimen before testing, 
a retest shall be allowed. 

(b) If the results of the physical test for any lot' do not conform 
to the requirements specified, such lot may be reheat-treated, but 
not more than twice. Retests of an additional specimen from the ~ 
same lot' shall be made and shall conform to the requirements speci- 
fied in Sections 9 and 11. . . 


WORKMANSHIP AND FINISH 
Workmanship 
13. The castings shall be made in a workmanlike manner, and 

shall conform substantially to the dimensions on drawings furnished 
by the purchaser before manufacture is started; or to the dimensions 
of the pattern supplied by the purchaser, if no drawing has been 
14. (a) The castings shall be free from injurious defects. 
(b) Minor defects which do not impair the strength of the cast- 
ings may, with the consent of the purchaser’s inspector, be welded 


ee By “lot” is meant all castings from each melt in each heat treatment charge. aa ~ 
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by an approved process. The defects shall first be cleaned out to 
solid metal; and after welding, the castings shall be heat-treated to 
relieve cooling stresses and/or strains caused by fusion, if required 
by the purchaser’s inspector. 


15. The manufacturer’s name or identification mark and the 
specified pattern number shall be cast on all castings, excepting those 
of such small size as to make such marking impracticable. In addi- 
tion, the numbers of the melts used for pouring the castings shall be 
stamped on all castings individually weighing 300 lb. or more. 


16. The inspector representing the purchaser shall have free 
entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which 
concern the manufacture of castings ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities to 
satisfy him that the castings are being furnished in accordance with 
these specifications. All tests (except check analyses) and inspection 
shall be made at the place of manufacture prior to shipment unless 
otherwise specified, and shall be so conducted as not to interfere 


unnecessarily with the operation of the works. 


Rejection 

17. (a) Unless otherwise specified, any rejection based on tests 
made in accordance with these specifications shall be reported within 
five working days from the receipt of samples. 

(b) Castings which show injurious defects subsequent to their 
acceptance at the manufacturer’s works shall be rejected, and the 
manufacturer shall be notified promptly of such rejection. 


Rehearing 
18. Samples which represent rejected castings, tested in accord- 
ance with these specifications, shall be preserved for two weeks from 
the date of the test report. In case of dissatisfaction with the results 
of the tests, the manufacturer may make claim for a rehearing within 
that time. 
4S. 
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SUPPLEMENT M, FOR MARINE CASTINGS 


Grade 


19. All castings shall be of the Regular Grade, Class B. © dag _ + 
Number of Tension and Bend Tests for 


20. (a) One tension and one bend test shall be made from test 
bars representing each stern frame, stern post, twin screw spectacle 
frame, propeller shaft strut, rudder, steering quadrant, tiller, stem, 
and anchor; and from such other castings as may be specified before 
placing the order. 

(b) When a casting is made from more than one melt, four 
tension and four bend tests shall be made to represent each casting. 


Bend Tests 


21. (a) Specimens for the bend test shall be smoothly machined 
to measure 1 by } in. in cross-section, with the corners rounded to a 
radius not exceeding 7s in. The length of the bend test specimen 
shall be not less than 8 in. 

(b) The bend test shall be made by applying pressure gradually 
to one or both ends of the specimen described in Paragraph (a), at 
room temperature. Steel of the Regular Grade, Class B, shall stand 
being bent cold through at least 120 deg. around a pin 1 in. in diameter 
without cracking on the outside of the bent portion. 


Percussion Tests 


22. (a) A percussion test shall be made on each stern frame, 
stern post, twin screw spectacle frame, propeller shaft strut, rudder, 
steering quadrant, tiller, stem, and anchor, and on such other cast- 
ings as may be specified before placing the order. 

(b) In making the percussion test, the casting shall be suspended 
and subjected to severe blows from a hand hammer on all members 
chosen by the purchaser’s inspector for this procedure. If any 
visible defect develops as the result of the percussion test, the pur- 
chaser’s inspector shall have the right to reject the casting, to authorize 
welding or other repair work, or to accept the material, _ 


SUPPLEMENT R, FOR RAILROAD CASTINGS 
Number of Tension Tests for Special 
Castings 
23. A sufficient number of test bars for tension test specimens 
shall be cast attached to (and near each end of) each locomotive 
frame, to each locomotive cylinder, to each locomotive wheel center, 


J 479 
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and to such other castings as may be specified before placing the 

order. These test bars shall remain attached to the castings through- 

out heat treatment and until the castings are presented for inspection, 

unless separate heat treatment of the test bars is authorized by the 

purchaser. Tension test specimens machined from these test bars 

as prescribed in Section 10 (c) shall conform to the physical require- 
_ ments specified in Section 9 (a). 


24. In the case of small ates or ‘bo sters, nk eee draft 

arms, yokes, and castings weighing over 180 lb. each, when it is not 

_ feasible to produce in one melt more than five castings of any kind 
described in this section, the physical properties as required in Sec- 
tion 9 (a) shall be determined from a test bar cast attached to some 
other casting of the same melt, or cast separately, if authorized by 


25. All bolsters, truck sides, locomotive frames, locomotive 
wheel centers, locomotive cylinders, and similar castings shall have 
numbers cast on them, indicating the month and the year when made. 
The locations and sizes for such numbers shall be agreed upon between 
the manufacturer and the purchaser’s inspector. 
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TENTATIVE SPECIFICATIONS 


ALLOY-STEEL CASTINGS FOR STRUCTURAL PURPOSES" 
A.S.T.M. Designation: A 148-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. ted 
IssuED, 1933. & 
Scope 
1. These specifications cover alloy-steel castings intended for 
use where mechanical stresses unaccompanied by high temperatures 
predominate. Three classes of castings are covered: namely, 


Class A.—Castings of two grades, which shall be full annealed 
(Note 1). 


Class B.—Castings of three grades, which may be normalized, 
or normalized and tempered or drawn (Note 2). 

Class C.—Castings of three grades, which may be liquid quenched 
and tempered or drawn (Note 3). 


NoTE 1.—The tension requirements for Class A castings are intended to apply 
to castings of such design and/or dimensions that they may be regarded as unsuit- 
able for any method of heat treatment other than one that includes slow furnace 
cooling from above the critical temperature. 


NoTEe 2.—The tension requirements for Class B castings are intended to apply 
to castings regarded as suitable in design and/or dimensions for ordinary air cooling 
from above the critical temperature, as by normalizing. Such air cooling is a safe 
procedure for the great majority of alloy-steel castings intended for structural 
purposes, and usually develops the highest tensile strength and yield point values 
that can be obtained from the material by any method of heat treatment, except 
liquid quenching. 

Note 3.—The tension requirements for Class C castings are intended to apply 
to castings regarded as suitable in composition, design, and/or dimensions for rapid 
cooling, as by liquid quenching, when such cooling is followed by a drawing or 
tempering operation. This combination of treatments generally develops the 
highest tensile strength and yield point values inherent in the material. 


MANUFACTURE 
Process 


2. The steel shall be made by one or more of the following proc- 
esses: open-hearth, electric-furnace, converter or crucible. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. P. 
Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. La Salle St., Chicago, Ill. 
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Heat Treatment Te 
3. (a) Class A.—Class A castings shall be heat treated by full 
annealing. This treatment may be applied one or more times, at eff 


the option of the manufacturer. The procedure for full annealing 
shall consist of allowing the castings to cool after pouring, to a tem- 
perature below the critical range, reheating to the proper temperature 
and for the required time as a preliminary procedure for the ultimate 
refinement of the grain, and cooling thereafter slowly in the furnace. qv 
The castings shall not be removed from the furnace until the pyrom- 
eter shows that the furnace charge has fallen uniformly to a tem- 
perature as low as 500 F. (260 C.). 

(b) Class B.—Class B castings shall be heat treated by full 
annealing or by normalizing, at the option of the manufacturer. 
Also at his option, either or both of these treatments may be applied 
one or more times. The procedure for normalizing shall consist of 
allowing the castings to cool after pouring, to a temperature below 
the critical range, reheating to the proper temperature and for the 
required time as a preliminary procedure for the ultimate refine- 
ment of the grain, and cooling in still air at room temperature. At 
the option of the manufacturer, the normalizing treatment may be 
followed by a tempering or drawing treatment at a temperature 
below the critical range, but not less than 400 F. (204 C.). When 
cooling, Class B castings shall not be quenched in or sprayed with 
a liquid, nor be subjected to a mechanical air blast, except when 
mutually agreed upon between the manufacturer and purchaser. 

(c) Class C.—Class C castings shall be heat treated by full 
annealing, or by normalizing, or by heating above the critical tem- 
perature followed by rapid cooling, at the option of the manufacturer. 
Also at his option, any or all of these treatments may be followed 
by a supplementary heating and a rapid cooling. The rapid cooling 
may be accomplished by quenching the castings in or spraying them 
with a liquid, or by subjecting them to a mechanical air blast. Any 
or all of these heating and cooling operations may be performed one 
or more times, at the option of the manufacturer. After the final 
rapid cooling by quenching, spraying, or air blasting, the castings 
shall be tempered or drawn at a temperature of 400 F. (204 C.) or 
over, to relieve cooling stresses. Castings that are liquid quenched, 
excepting those of very simple light-section design, shall be removed 
from the quenching bath before they attain room temperature, and 
shall be placed in a furnace for tempering or drawing immediately 
a removal from the quenching bath. 
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Temperature Control 


4. Furnace temperatures for heat treating shall be controlled 
effectively by pyrometers. 


CHEMICAL PROPERTIES AND TESTS 
Chemical Composition 

5. (a) The steel shall conform to the following maximum re- 
quirements as to chemical composition: 

(b) Unless otherwise specified, the content of carbon, silicon, 
manganese, and other alloying elements shall be selected by the 
manufacturer to meet the physical properties specified. 

(c) When specifically requested by the purchaser, analysis for 
all elements intentionally present in the steel shall be made by the 
manufacturer and furnished to the purchaser. The results of this 
analysis shall not be used as a basis for rejection, excepting in the 
case of a definite agreement as to composition other than that specified 
in Paragraph (a). 

Ladle Analyses 

6. An analysis of each melt of steel shall be made by the manu- 
facturer to determine the percentages of the elements specified in 
Section 5 (a). This analysis shall be made from drillings taken at 
least } in. beneath the surface of a test ingot obtained during the 
pouring of the melt. The chemical composition thus determined 
shall be reported to the purchaser or his representative, and shall 
conform to the requirements specified in Section 5 (a). 


Check Analyses 

7. An analysis may be made by the purchaser from the broken 
tension test specimen or from a casting representing each melt. The 
chemical composition thus determined shall conform to the require- 
ments specified in Section 5 (a). Drillings for analysis shall be taken 
not less than } in. beneath the surface, in such a manner as not to 
impair the usefulness of the casting. 


PHYSICAL PROPERTIES AND TESTS 
Tension Tests 
8. (a) Steel used for the castings shall conform to the following 
minimum requirements as to tensile properties:' 


1 Because it has come to the attention of Committee A-1 on Steel that the intent of tension test 
requirements in some specifications has at times been misinterpreted, the committee wishes to oe 


it clear that it is not intended that a maximum limit shall be placed on any tensile 
in these specifications. 
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Gur TENSILE YIELD ELONGA- REDuc- 
PoIntT, TION IN TION OF 

LB. PER LB. PER 2 AREA, 

SQ. IN. PER CENT PER CENT 


Cl Grade 1 40 000 24 35 
{Grae 2 53 000 (22 35 


85 000 55 000 ed 22 40 

Class B { Grade 2 90 000 60 000 — 2 22 45 
1 

00 000 65 000 30 


65000 20 50 
120000 100000 35 
150000 125000 10 25 


(b) The yield point shall be determined by the drop of the 
beam or halt in the gage of the testing machine, or by an extensometer, 
at a cross-head speed not to exceed } in. per minute. The tensile 
strength shall be determined at a speed of head not to exceed 1} in. 


per minute. 


Radi 

Parallel Section, and 


Fillets shall be as 


» Shown, but the Ends 
: 4 may be of any Shape 


to fit the Holders of 

ge Length in such a Way that the 


for Elongation load shall 
after Fracture oad shall be axial. 


fo thn Fic. 1.—Standard 2-in. Gage Length Tension Test Specimen. 
Bend Tests 


9. (a) Bend tests for Class A castings shall be made only when 
specified, but shall not be required for Class B and Class C castings. 

(b) When a bend test is specified, the test specimen shall stand 
being bent cold through 120 deg. around a pin 1 in. in diameter without 


cracking on the outside of the bent portion. 


10. (a2) Tension test specimens and, when specified, bend test 
specimens shall be prepared from test bars attached to castings where 
practicable. If the design of the casting is such that test bars should 
not be attached thereon, the test bars shall be cast attached to special 
blocks. Test bars from which test specimens are to be prepared shall 
remain attached to the castings or blocks they represent until sub- 
mitted for inspection, and shall be heat treated with the castings. 
Test bars shall be provided i in sufficient number to furnish specimens | 
for the tests required in Section 11. 
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(b) If mutually satisfactory to the manufacturer and the pur- 
chaser’s inspector, test specimens may be cut from heat-treated 
castings instead of from test bars. 

(c) Tension test specimens shall conform to the dimensions 
shown in Fig. 1. The ends shall be of a form to fit the holders of the 
testing machine in such a way that the load shall be axial. 

(d) Bend test specimens, when specified, shall be machined to 
1 by 3 in. in sections with the corners rounded to a radius of not 
over zz in. 


Number of Tests 


11. (a) One tension test and, when specified, one bend test shall 
be made from each melt in each heat treatment charge. 

(b) If any test specimen shows defective machining or develops 
flaws, it may be discarded, in which case another specimen from the 
same lot! shall be substituted. 


Retests 


12. (a) If the results of the physical test for any lot! do not 
conform to the requirements specified, such lot may be reheat-treated, 
but not more than twice. Retests of an additional specimen from 
the same lot! shall be made and shall conform to the requirements 
specified in Sections 8 and 9. 

(6) If the percentage of elongation of any tension test specimen 
is less than that specified in Section 8 (6) and any part of the fracture 
is more than ? in. from the center of the gage length, as indicated 


by scribe scratches marked on the specimen before testing, a retest 
shall be allowed. 


WORKMANSHIP AND FINISH 

Workmanship 

13. The castings shall conform substantially to the shapes and 
sizes indicated by the patterns and drawings submitted by the pur- 
chaser. 
Finish 

14. (a) The castings shall be free from injurious defects. 

(b) Defects which do not impair the strength of the castings 
may be welded by an approved process. The defects shall be cleaned 
out to solid metal before welding, and when required by the pur- 
chaser’s inspector shall be submitted to him in this condition for 
approval. Also when required by the purchaser’s inspector, castings 
shall be given a simple and uniform heat treatment to relieve cooling 
stresses after welding. 


1 By “lot” is meant all castings from each melt in each heat treatment charge. 


&ALS.T.M. Desicnation: A 148-33 T 
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Inspection 

15. (a) The inspector representing the purchaser shall have free 
entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which 
concern the manufacture of the castings ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities 
to satisfy him that the castings are being furnished in accordance 
with these specifications. All tests (except check analyses) and in- 
spection shall be made at the place of manufacture prior to shipment 
unless otherwise specified, and shall be so conducted as not to inter- 
fere unnecessarily with the operation of the works. 

(b) If surface inspection of castings in the green state is required, 


this shall be specified in the order. 


16. (a) Any rejection based on tests indicating chemical compo- 
sition differing from that prescribed shall be reported within five 
working days from the receipt of samples by the purchaser. 

(b) Samples tested by the purchaser and causing rejection of 
castings on account of improper chemical composition shall be pre- 
served for two weeks from the date of transmitting the report to the 
manufacturer regarding such rejection. In case of dissatisfaction 
with the results of any such tests, the manufacturer may make claim 
within the two weeks’ period for a rehearing. 

(c) Castings which show injurious defects subsequent to their 
acceptance at the manufacturer’s works will be rejected, and the 
aime shall be notified immediately. 


7 
\ 
ar 
i A e 
A. 
t 
f 
|| 
| 
| 


FOR 


NORMALIZED AND TEMPERED ALLOY-STEEL 


FORGINGS FOR LOCOMOTIVES! 
wo 


Designation: A 133-33T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED, 1931; REVISED, 1933. 


tempered alloy-steel forgings for use in locomotive construction. 
(b) The characteristics of the two classes are as follows: 
Class A.—Medium tensile strength with high yield point and 
high ductility. 

iil 5 Class. B.—High tensile strength with considerable ductility. 
2. The steel shall be made by either or both the following proc- process. oi 
esses: open-hearth or electric-furnace. ; 4 

3. A sufficient discard shall be made from each ingot to secure Discard. 
freedom from injurious piping and undue segregation. 
4. Unless otherwise specified, for purposes of test, at least 20 Prolongations 

per cent of the forgings shall be provided with prolongations, or at ‘* 7**** 
the manufacturer’s option, a forging may be selected. ret 

5. If boring is required in the case of axles, shafts and similar Boring. 
forgings, it shall be performed before heat treatment,and the diam- ~~ 

eter of the hole, unless otherwise specified, shall be at least 20 per a 
cent of the maximum outside diameter or thickness of the forging, 
exclusive of collars and flanges. op. 

6. (a) Cooling.—After forging, the objects shall be allowed to Heat _ 
cool to a temperature below the critical range, under suitable condi- Te#tment. 
tions to prevent injury by too rapid cooling. 

(b) Normalizing —For normalizing, the forgings shall be uni- 
formly reheated to a proper temperature to refine the grain, and 


MANUFACTURE 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. P. 
Bigler, aaa of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. Le Salle St., Cc hicago, Ill. 
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after being held a sufficient length of time at this temperature, shall 
be withdrawn from the furnace and allowed to cool uniformly in 
still air, protected from rain or snow, to a temperature below the 
critical range. A group of forgings thus heated shall be known as a 
“normalizing charge.” 
as (c) Tempering.—For tempering, after normalizing as described in 
' - Paragraph (b), the forgings shall be uniformly reheated to a tempera- 
_ ture below the critical range, and after being held a proper time at 
is temperature shall be allowed to cool uniformly either in the 
furnace or in the atmosphere protected from rain or snow. A group 
of forgings thus treated shali be known as a “tempering charge.” 


CHEMICAL PROPERTIES AND TESTS be 
Chemical 7. (a) The steel shall conform to the following requirements as 


Composition. 


to chemical composition: 


Phosphorus, maximum, per 0.045 


me (b) The composition other than phosphorus and sulfur shall be 
_ agreed upon by the manufacturer and the purchaser. 


e Note.—Compositions which have been used successfully to give the ‘Physical 


specified in Section 10 are as follows: 
aaa te Carbon, per cent............. 0.20 to 0.30 0.42 to 0.57 
Manganese, per cent 0.80 to 1.00 0.70 to 0.95 

not less than 0.15 not less than 0.15 
<i per 2.50 to 3.00 not over 0.25 
oe ttl ot 42 Chromium, per cent ......... not over 0.40 not over 0.40 

wad ‘i Vanadium, per cent.......... not over 0.05 not less than 0.15 
orl 8. An analysis of each melt of steel shall be made by the manu- 


facturer to determine the percentages of carbon and the elements 

; _ specified in Section 7. This analysis shall be made from a test ingot 

ate ~ taken during the pouring of the melt. The chemical composition 

thus determined shall be reported to the purchaser or his represent- 
_ ative, and shall conform to the requirements specified in Section 7. 

SR gy 9. An analysis may be made by the purchaser from a forging 

representing each melt. The chemical composition thus determined 

_ shall conform to the requirements specified in Section 7. Drillings 

for analysis may be taken from the forging or from a full-size prolon- 

- gation of the same, at any point midway between the center and 

_ surface; or turnings may be taken from a test specimen. 
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PHYSICAL PROPERTIES AND TESTS 


10. (a) The forgings shall conform to the following minimum Tension 
requirements as to tensile properties: Teste. 
Crass A Crass B 
Not Over 14 IN. IN Not Over 14 In. In 


DIAMETER, OR THICKNESS, DIAMETER, OR THICKNESS, 
7-In. Maximum WALL Maximum WALL 


Tensile strength, lb. per sq. in 
Yield point, lb. per sq. in 
Elongation in 2 in., per cent Le a 
Reduction of area, per cent ied texte 42 


(b) The yield point shall be determined by the drop of the beam 
or halt in the gage of the testing machine. The speed of the testing 
machine shall be such that when running light the crosshead speed _ 
shall not be less than 7s in. nor more than } in. per minute. 

(c) Tests of forgings shall be made only after final treatment. 


Radius not less 
ote :- The Gage Length, 
thang-..\ Parallel Section Parallel Section, and 


Fillets shall be as 
01" Shown, but the Ends 

mo may be of any Shape 

i oh to fit the Holders of 

the Testing Machine 

” Gage length insucha Way that the — 

for Elongation Load shall be axial. 

after Fracture 


Fic. 1.—Standard 2-in. Gage Length Tension Test Specimen. 


{em 


} 


11. If specified by the purchaser, bend tests shal] be made as Bend Tests. 
follows: 

The test specimen shall stand being bent cold through 180 deg. 
around a pin } in. in diameter without cracking on the outside of 
bent portion. 

12. (a) Tension and bend test specimens shall be taken from a Test __ 
full-size prolongation of any forging. For forgings with large ends or SPecimens- 
collars, the prolongation may be of the same cross-section as that of 
the forging back of the large end or collar. The specimens may be me ate 
taken from the forging itself with a hollow drill if approved by the 
purchaser. 

(b) The axis of the specimen shall be located at any point mid-_ 
way between the center and surface of solid forgings, and at any 
point midway between the inner and outer wall surfaces of bored et 
forgings, and shall be parallel to the axis of the forging in the direc- is Be 
tion in which the metal is most drawn out. a 
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(c) Tension test specimen shall conform to the dimensions shown 
in Fig. 1. The ends shall be of a form to fit the holders of the testing 
machine in such a way that the load shall be axial. 

(d) Bend test specimens shall be } in. square in section with 
corners rounded to a radius not over 7, in., and need not exceed 
6 in. in length. 

13. (a) One tension test, and when specified one bend test, shall 
be made from each tempering charge. If more than one normalizing 
charge is represented in a tempering charge, one tension test, and 
when specified one bend test, shall be made from each normalizing 
charge. If more than one melt is represented in a normalizing charge 
one tension test, and when specified one bend test, shall be made from 
each melt. 

(b) If any test specimen shows defective machining or develops 
flaws, it may be discarded and another specimen substituted. 

(c) If the percentage of elongation of any test specimen is less 
than that specified in Section 7 (a) and any part of the fracture is 
more than ? in. from the center of the gage length, as indicated by 
scribe scratches marked on the specimen before testing, a retest shall 
be allowed. 

14. If the results of the physical tests of any test lot do not 


conform to the requirements specified, the manufacturer may retreat 
such lot, but not more than three additional times unless authorized 
by the purchaser, and retests shall be made as specified in Section 13. 


WORKMANSHIP AND FINISH 


15. The forgings shall conform to the sizes and shapes specified 
by the purchaser. Axles, shafts, and similar forgings, unless other- 
wise specified, shall be rough turned all over with an allowance of 
4 in. on the surface for finishing. In centering, 60-deg. centers with 
clearance drilled for points shall be used. 

16. The forgings shall be free from injurious defects and shall 


MARKING 
17. Identification marks shall be legibly stamped on each forging 


and on each test specimen. The purchaser shall indicate the location 
of such identification marks. 


INSPECTION AND REJECTION 


18. (a) The inspector representing the purchaser shall have free 
entry at all times while work on the contract of the purchaser is 
being performed, to all parts of the 
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cern the manufacture of the forgings ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities to 
satisfy him that the forgings are being furnished in accordance with 
these specifications. All tests (except check analyses) and inspec- 
tion shall be made at the place of manufacture prior to shipment, 
unless otherwise specified, and shall be so conducted as not to inter- 
fere unnecessarily with the operation of the works. 

(b) The purchaser may make the tests to govern the acceptance 
or rejection of the forgings in his own laboratory or elsewhere. Such 
tests, however, shall be made at the expense of the purchaser. 

19. (a) Unless otherwise specified, any rejection based on tests 
made in accordance with Section 18 (b) shall be reported within five 
working days from the receipt of samples. 

(6) Forgings which show injurious defects while being finished 
by the purchaser will be rejected, and the manufacturer shall be 
notified. 

20. Samples tested in accordance with Section 18 (5) which rep- 
resent rejected forgings, shall be preserved for two weeks from the 
date of the test report. In case of dissatisfaction with the results of 
the tests, the manufacturer may make claim for a rehearing within 

ied 
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and suggestions, and as such is subject to annual revision. 


FOR 
HEAT-TREATED STEEL ELLIPTICAL SPRINGS! On 


A.S.T.M. Designation: A 147 - 33 T 
This is a Tentative Standard, published for the purpose of eliciting criticism 
Scope ~ s% 
1. These specifications cover heat-treated carbon-steel or alloy- 
steel elliptical springs for railway use. They may also be used for 
miscellaneous elliptical and special flat springs. 


CHEMICAL PROPERTIES AND TESTS 


Basis of Purchase 

2. (a) Except as may be specified in accordance with Para- 
graph (b), the springs shall be made of carbon-steel bars conforming 
to the following requirements as to chemical composition: 


Carbon, per cent 
Manganese, per cent 
Phosphorus, max., per cent 
Sulfur, max., per cent 
Silicon, min., per cent 


(b) Other types of steel, such as silico-manganese steel con- 
forming to the requirements of the Standard Specifications for Silico- 
Manganese-Steel Bars for Railway Springs (A.S.T.M. Designation: 
A 59) and chrome-vanadium steel conforming to the Standard Speci- 
fications for Chrome-Vanadium-Steel Bars for Railway Springs 
(A.S.T.M. Designation: A 60) of the American Society for Testing 
Materials,? may be used when mutually agreed upon by the co ae | 
facturer and purchaser. 

(c) The bands of the springs shall be made either of wrought 
iron conforming to the requirements of the Standard Specifications 
for Refined Wrought-Iron Bars (A.S.T.M. Designation: A 41)* or 

1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. P. 


Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. La Salle St., Chicago, II. 
? 1933 Book of A.S.T.M. Standards, Part I, pp. 150, 148. 
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of ‘‘dead-soft”’ open-hearth-steel bars conforming to the Standard 
Specifications for Commercial Quality Hot-Rolled Bar Steels (A.S.T.M. 
Designation: A 107)! or, subject to mutual agreement between 
the manufacturer and purchaser, may be made of steel castings 
conforming to the requirements of Class B, soft grade, of the Stand- 
ard Specifications for Carbon-Steel Castings (A.S.T.M. Designation: 
A 27)? of the American Society for Testing Materials. 


Check Analysis 


3. (a) An analysis may be made by the purchaser from a sample 
representing each size of spring steel involved. The chemical com- 
position thus determined shall conform to the requirements specified 
in Section 2 (a) or (b) for the type of steel agreed upon. 

(6) Drillings for chemical analysis shall be taken from pieces 
sheared from the bars during the process of manufacture, and not 
from a finished spring, unless otherwise agreed upon, and shall be 
selected from thoroughly mixed total drillings obtained by passing 
nearly through the section of the bar after discarding the surface 
drillings. 


4. The spring leaves, after going through the preliminary opera- 
tion of fabrication, shall be heated slowly and uniformly to the lowest 
temperatures at which the steel will work satisfactorily; in no case 
to exceed 1750 F. (955 C.) for the steel specified in Section 2 (a); 
and formed to the desired shape. The leaves shall then be allowed 
to cool slowly in the air to at least a distinct black color. nage 


Heat Treatment 


5. (a) The spring leaves, after forming and cooling, shall be 
reheated uniformly to a temperature sufficient to refine the grain 
and quenched in an ample volume of oil or other quenching medium. 
During the quenching the leaves shall be kept completely submerged 
until their temperature has been reduced to approximately 300 F. 
(149 C.) and no flashing shall take place on removal from the bath. 

(b) Following the quenching as rapidly as may be possible the 
leaves shall be uniformly drawn back at a temperature below the 
critical but sufficiently high and for a sufficient time to produce a 


proper draw back or tempering effect. ix 


11933 Book of A.S.T.M. Standards, Part I, p. 93. 
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Design 

6. (a) The springs shall conform, within the limitations herein 
specified, to approved drawings showing the design, dimensions, and 
the physical requirements. The manufacturer shall have the right to 
criticize the fiber. stresses involved in any design. 

(b) Dimensions which affect the contour only and do not affect 
the interchange or service of the springs need only be approximated. 
This covers end clips, leaf spacing, full-length leaves, shape of leaf 
ends, etc. J 

(c) The springs shall have the leaves properly graduated in length, 
properly bent and fitted to reasonably true circular arcs. 

Norte.—It is suggested that all leaves, other than the main leaf and those 
extending to the full length of the main leaf, have their ends tapered in thickness, 


or spear pointed by bevelling in width on each side, or otherwise suitably shaped 
to insure adequate flexibility of the leaf tips. 


(d) The physical tests and tolerances required in these speci- 
fications are intended for springs of standard railroad designs. Other 
tests or tolerances when required for springs of special design and 
indicated on the drawings may be substituted for those specified 
herein, when mutually agreed upon by the manufacturer and 
purchaser. 


PHYSICAL PROPERTIES AND TESTS 
Number of Tests To 

7. (a) From each lot of springs, which conform to the require- 
ments of Section 6, the inspector shall select for physical test at least 
25 per cent to be tested in accordance with the compression method 
as described in Section 8 (d) or if so specified, in accordance with 
the release method as described in Section 8 (e). 

(b) If any of the springs representing a lot fail to conform to 
the requirements of Section 8 (d) or (e) as specified, but at least 
half of the springs representing a lot do meet these requirements, 
each spring of the lot shall be tested and those that meet the 
requirements shall be accepted. If more than half of the springs 
representing a lot fail to conform to the requirements of Section 8 
(d) or (e) as specified, the lot represented shall be rejected. 


Order of Tests 

(c) The physical tests specified in Paragraphs (a) to (f), of Sec- 
tion 8, modified if necessary to conform to the requirements of Sec- 
tions 10 and 11, shall be determined in the order specified. The 
springs shall not be rapped or otherwise disturbed during the test. 
The ends of half-elliptical springs shall be supported on some or swing 
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(d) The tension and other tests of band material specified in 
Section 2 (c) may be made by the purchaser. The physical prop- 
erties thus determined shall conform to the grade of material specified 
in accordance with Section 2 (c). 

(e) In determining the loaded height and the loaded length o 
the springs, the compression method of test described in Section 8 (d) 
shall be used unless the release method described in Section 8 (e 
is specified. 


» 


Physical Tests 

8. (a) Free Heighi.—The free height is the height of the spring 
after a preliminary test load of one and one-half times the specified 
working load has been applied and fully released. 

(b) Loaded Height.—The loaded height is the height of the 
spring when the specified working load is supported by the spring. 

(c) Loaded Length.—The loaded length is the length of the spring 
when the specified working load is supported by the spring. 


Compression Method 

(d) For the compression method of test the load shall be applied 
gradually and in such a way that the specified working load shall 
not be exceeded. If it is exceeded, the load shall be released to not 
more than one-half the specified working load and then increased to 
the specified working load. 

The loaded height and the loaded length shall be measured when 
the spring is in this position. 

The load shall be increased to one and one-half times the specified 
working load. The load shall then be fully released and the height 
measured as free height after test. 


Release Method 

(e) For the release method of test a load one and one-half times 
the specified working load shall be applied and then slowly released 
to the specified working load. If released to less than the specified 
working load, the load shall again be raised to one and one-half times 
the specified working load and then released to the specified working 
load. 


The loaded height and the loaded length shall be measured when 
the spring is in this position. The load shall then be fully released 
and the height measured as free height after test. 

(f) Permanent Set—Permanent set is the difference, if any, 

i ight af 
between the free height and the free height after test.” Caen 
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Tolerances 
9. (a) Springs shall conform to the following tolerances when 
tested in accordance with Section 8 (d) or (e), as specified: 
Free Height.—Special tolerances for free height may be agreed 
upon by the manufacturer and purchaser. 


Norte.—The function of an elliptical spring being to support a given load 
at a desired height, the free height becomes of minor importance other 
than an approximate measure of flexibility, therefore, the free height is not in- 
cluded in these specifications as a critical dimension for check and inspection. 


Loaded Height: 


2 Compression method.—The loaded height shall not be less, 

— but may be # in. more, than that specified. 

ie Release method.—The loaded height shall not be more, but 
may be in. less, than that specified. 

Loaded Length.—The loaded length shall not vary more than 
} in. from that specified. 

Permanent Set.—The permanent set shall not exceed 7; in. If 
there is some permanent set, though not exceeding 3, in., the 
load of one and one half times the specified working load 
shall be applied and fully released two additional times, 
after which there shall be no further permanent set. 


(b) Band Tolerances—The bands of the springs shall not vary 
- more than } in. in width of straps from that specified, nor shall the 
re thickness of the straps be more than 3; in. less than that specified. 

The springs shall not vary in width across the bands more than 
4 in. for a single unit spring. An additional # in. will be permitted 

i for each additional unit making up a multiple unit spring. 

(c) Bar Tolerances—The bars shall conform to the following 
a requirements as to permissible variations in width and thickness: wes 
PLats 


VARIATIONS IN THICKNESS, IN. 


‘baeaslsy ‘rf ‘VARIATIONS IN Ur to Over 10 Rood: 
inte BP IN. INCLUSIVE m., INCLUSIVE 


ER Unper Over Unper Over UNDER 
. 1 to 2 in., incl 0.030 0.015 0.015 0.005 0.015 0.010 abso, 
at ala Over 2 to 4in., incl... 0.047 0.015 0.015 0.005 0.015 0.010 
Over 4 to 6 in., incl... 0.062 0.032 0.015 0.005 0.015 0.010 


ROUNDS AND SQUARES 


. DIAMETER OR THICKNESS, IN. 


Up to 4 in., incl 
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10. (a) The properties and methods of testing specified in 
Section 8 have been established on the assumption that the maximum 
fiber stress developed during the tests shall not exceed 135,000 lb. 


joe per sq. in. for the grade of steel specified in Section 2 (a). This 
stress is given solely as a limiting stress not to be exceeded in testing 
oes and is not intended as a guide in the design of springs, as the proper 
¢ in- working fiber stress will depend upon the class of the spring and upon 
mn. the service for which it is intended. 
In the case of alloy-steel springs, practice has not been suf- 
ficiently well established to enable definite fiber stresses to be given. 
less Unless otherwise mutually agreed upon by the manufacturer and 
purchaser, alloy-steel springs shall be tested under the conditions 
but as to fiber stress specified herein. 
(b) Unless otherwise mutually agreed upon by the manufacturer 
han and purchaser, springs that do not meet the conditions of Para- 
graph (a) shall not be subjected to the test load of one and one-half 
If times the specified working load as required by Section 8, but shall 
the be submitted, in lieu thereof, to a test load which corresponds to a 
load maximum fiber stress of 135,000 lb. per sq. in. as determined in 
mes, Section 12. The permanent set measured after application and release 
of such test load shall conform to the requirements of Section 9. me 
vary Load not Specified . 
the 11. If springs are ordered to free height and length only, -" 
1. no working load and no loaded dimensions are specified, the tests 
than specified in Section 8 shall be made, using instead of the “‘specified 
tted working load” the load which corresponds to a fiber stress of 75,000 1b. 
7 per sq. in. as determined by Equation (1) in Section 12, and instead 
wing of the requirements of Section 9 (e), the free height shall not vary ee. 
aod: 12. (a) The test load corresponding to a maximum fiber stress sy 
of 135,000 Ib. per sq. shall be calculated from following 
Be where P = the test load in pounds; 
es S = the stress at the most strained fiber in pounds per square 
inch; 
4 ; 
in _ mn = the number of leaves in a half elliptic spring or the number 
nh Odie of leaves in one half of a full elliptic spring; 
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b = the width of the leaves in inches; 

h = the thickness of the leaves in inches; and 

L =the distance between the centers of supports in inches 
when the spring is supporting the specified working load. 


(b) Table I shows the loads in pounds corresponding to a maxi- 
mum fiber stress of 135,000 Ib. per sq. in. for one leaf 1 in. in width, 
of various thicknesses and in various lengths between centers of the 
supports. 

(c) The total test load in pounds for any spring is found by mul- 
tiplying the value from Table I by the product of the width of leaves 
times the number of leaves. 


TABLE I.—Loap 1n Pounps FoR ONE LEAF 1 IN. IN WIDTH AT MAXIMUM STRESS 
OF 135,000 LB. PER SQ. IN. 


WORKMANSHIP AND FINISH 
Workmanship and Finish 


13. (a) The springs shall be submitted for inspection singly or 
grouped as may be shown on the drawings and shall meet the specified 
tests within the tolerances specified in Section 9. 

(b) Springs shall be free from injurious surface defects and shall 
present a workmanlike appearance. 

(c) All springs, after being assembled, shall be dipped in oil or 
painted to prevent rusting. 


Marking 


14. (a) The name or brand of the manufacturer, the year and 
month of manufacture and, if specified, the purchaser’s class number 
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shall be legibly stamped on each spring at a place not detrimental 
to the life or service of the spring. 


eS (b) Any stamping by the inspector shall be so placed as not to 
d. be detrimental to the life or service of the spring. ite ; 
15. (a) The inspector representing the purchaser shall have free 
1- entry, at all times while work on the contract of the purchaser is 
eS being performed, to all parts of the manufacturer’s works which 
concern the manufacture of the springs ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities 
- to satisfy him that the springs are being furnished in accordance 
ms with these specifications. All tests (except check analyses) and 
inspection shall be made at the place of manufacture prior to ship- 
-- ment, unless otherwise specified, and shall be so conducted as not to 
a interfere unnecessarily with the operation of the works. 
Rejection 
: (b) Unless otherwise specified, any rejection based on tests made 
in accordance with Section 3 shall be reported within five working 
; days from the receipt of samples. 
Rehearing 
4 (c) Samples tested in accordance with Section 3, which represent 
; rejected springs, shall be preserved for two weeks from the date of 
: the test report. In case of dissatisfaction with the results of the 
tests, the manufacturer make claim for a within that 
time. 
(d) Any springs s that fail to meet the Hideivements « as to dimen- 
sions or physical tests may be again submitted after being reworked. 
ur (e) Individual springs which, subsequent to inspection at the 
ed mills or elsewhere and their acceptance, show defects or imperfections 
will be rejected and shall be replaced by the manufacturer. 
or 
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TENTATIVE SPECIFICATIONS 
FOR 


P-WELDED AND SEAMLESS STEEL PIPE FOR | 
HIGH-TEMPERATURE SERVICE! 


ice Be 


A.S.T.M. Designation: A 106 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. pipe: a 


IssuED AS TENTATIVE, 1926; ADOPTED IN AMENDED Form, 1929; 
REISSUED AS TENTATIVE, 1933. in di 
Scope 
1. These specifications cover lap-welded and seamless steel pipe 
for 250, 300, 400, 600, 900 and 1500 lb. per sq. in. pressure and high 
temperatures (Note 1). Pipe ordered under these specifications shall 
be suitable for bending, flanging and similar forming operations 
(Note 2). Supplementary requirements of an optional nature are 
provided for seamless pipe intended for use in central stations having 
steam service pressures of 400 lb. per sq. in. or over and temperatures 
up to 750 F., or other applications where a superior grade of pipe is 
required. These supplementary requirements (Sections 20 to 22) 
call for additional tests to be made at the expense of the it 
and when desired shall be so stated in the order. : 


MANUFACTURE 
Process 

2. (a) The steel for lap-welded pipe shall be of good weldable 
quality made by the open-hearth process. The steel for seamless 
pipe may be made by either or both of the following processes: open- 
hearth or electric-furnace. 

(b) Welded pipe 2 in. or over in nominal diameter shall be made 
by the lap-weld process. All pipe 1} in. or under in nominal diameter 
shall be made by the seamless process, and may be either hot finished 
or cold drawn and annealed. 

(c) Unless otherwise specified, seamless pipe 2 in. or over in 
nominal diameter shall be furnished hot finished. When mutually 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. H. P. 
Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. La Salle St., Chicago, II. 

These specifications are in effect a revision of, and replace the former Standard Specifications 
for Lap-Welded and Seamless Steel Pipe for High-Temperature Service (A.S.T.M. Designation: 
A 106 - 29), which standard was accordingly discontinued in 1933. 
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agreed upon between the manufacturer and purchaser, cold drawn 
and annealed pipe may be furnished. 


CHEMICAL PROPERTIES AND TESTS 
Chemical Composition 


3. The steel for welded and seamless pipe shall conform to the 
following ladle analysis requirements as to chemical composition: 


WELDED 

Open HEARTH GraDE A Grave B Grave C 
Manganese, per cent ... 0.30t00.60 0.301t00.60 0.35to1.50 0.35 to1.5 
Phosphorus, max., per 


SEAMLESS 


Sulfur, max., per cent .. 
Carbon, max., per cent. 


* In case grade B or C pipe is to be joined by fusion welding, the purchaser may wish to stipulate 
the carbon content by special agreement; see recommendations included in the List of Specifications 
for Steel Suitable for Fusion Welding (A.S.T.M. Designation: A 151) of the American Society for 
Testing Materials.! 


Check Analysis 

4. (a) At the request of the purchaser’s inspector, analyses of 
two pipes from each lot of 400 lengths or fraction thereof of each size 
2 in. up to, but not including, 6 in., and from each lot of 200 lengths 
or fraction thereof of each size 6 in. or over, shall be made by the 
manufacturer from the finished pipe and shall conform to the 
requirements specified in Section 3. 

(b) Drillings for analysis shall be taken from several points 
around each pipe selected for analysis. 


PHYSICAL PROPERTIES AND TESTS 
Tension Tests 


5. (a) The material shall conform to the following minimum 


requirements as to tensile properties: 
SEAMLESS 


A Grape B Grape C 
(NoTE 2) 


Tensile strength, lb. per sq. in 48000* 62000° 75 000¢ 
Yield point, Ib. per sq. in 30000* 35 000¢ 45 000° 
Elongation in 8 in., per cent 
Elongation in 2 in., per cent 

« For transverse tension tests, the material shall conform to these minimum tensile requirements 


except that the elongation in 2 in. shall be 25 per cent for grade A, 20 per cent for grade B, and 15 
per cent for grade C seamless material. 


(b) The yield point shall be determined by the drop of the beam 
or halt in the gage of the testing machine, or by other approved 
method. 


11933 Book of A.S.T.M. Standards, Part I, p. 77. 
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Hydrostatic Tests 

6. Unless otherwise mutually agreed upon between the manu- 
facturer and purchaser, each length of pipe shall be tested at the 
mill to the hydrostatic pressure specified in the following table, which 
pressure shall be maintained for not less than five seconds. Seamless 
pipe 12 in. and over in outside diameter, and all welded pipe shall be 
struck near both ends while under test pressure by a hammer exerting 
an energy of not less than 20 ft-lb. at the time of impact. 


STEAM SERVICE PREssURE STANDARD HyprostatTic 
ae RaTING aT 750 F., Test PREssuRE, 
LS. PERSO. &B. PER SQ. IN. ane 

250 750 


wf — 


1500 
2000 
3000 


Flattening Tests 

7. (a) For welded pipe, the crop end cut from each end of each 
length of pipe shall be flattened between parallel plates with the weld 
located 90 deg. from the line of direction of the applied force, until 
opposite walls of the pipe meet. No opening in the weld shall take 
place until the distance between the plates is less than two thirds of 
the original outside diameter of the pipe. No cracks or breaks in 
the metal elsewhere than in the lap-weld shall occur until the distance 
between the plates is less than one third of the original outside 
diameter of the pipe. Evidence of laminations or burnt material 
shall not develop during the entire flattening process. When double- 
welded pipe is furnished on special order, the flattening test shall 
show no opening in the weld until the distance between the plates is 
less than one third of the original outside diameter of the pipe. 
Precautions shall be taken so that crop ends can be identified with 
respect to the length from which they are cut. 

(b) For grade A seamless pipe over 2 in. in nominal diameter, a 
section of pipe not less than 2} in. in length shall be flattened between 
parallel plates until opposite walls of the pipe meet. No cracks or 
breaks in the metal shall occur until the distance between the plates 
is less than one third the outside diameter of the pipe, but in no case 
less than five times the thickness of the pipe wall. Evidence of 
laminations or burnt material shall not develop during the entire 
flattening process. 

(c) For grades B and C seamless pipe over 2 in. in nominal 
diameter, a section of pipe not less than 2} in. in length shall be 
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flattened between parallel plates until opposite walls of the pipe 
meet. No cracks or breaks in the metal shall occur until the distance 
between the plates is less than one half the outside diameter of the 
pipe, but in no case less than seven times the thickness of the pipe 
wall. Evidence of laminations or burnt material shall not develop 
during the entire flattening process. 


Bend Tests 


8. For grades A and B seamless pipe 2 in. or under in nominal 
diameter, a sufficient length of pipe shall stand being bent cold through 
90 deg. around a cylindrical mandrel, the diameter of which is twelve 
times the nominal diameter of the pipe, without developing cracks. 
When ordered for close coiling (Note 2), the pipe shall stand being 
bent cold through 180 deg. around a cylindrical mandrel, the diameter 
of which is eight times the nominal diameter of the pipe, without 
failure. Grade C seamless pipe need not be subjected to the bend test. 


Test Specimens 


9. (a) Specimens cut longitudinally or in the case of seamless 
pipe, either longitudinally or transversely, shall be acceptable for the 
tension test. Tension specimens from welded pipe shall be taken at 
a point approximately 90 deg. from the weld. 

(b) Longitudinal tension tests may be made in full section of the 
pipe up to the capacity of the testing machine. For larger sizes, the 
tension test specimens shall consist of strips cut from the pipe. 
The width of these specimens shall be 1} in. and shall have a gage 
length of 8 in. for welded pipe and 2 in. for seamless pipe. For 
seamless pipe, when the wall thickness exceeds ? in., the A.S.T.M. 
standard 3-in. round specimen shall be used. Longitudinal tension 
specimens shall not be flattened between gage marks. The sides of 
specimens shall be parallel between gage marks. 

(c) The transverse tension test may be made on seamless pipe 
8 in. and over in nominal diameter. Specimens may be taken from 
a ring cut from the pipe or from sections resulting from the flattening 
tests. The specimen shall consist of a strip cut transversely from the 
pipe; the width of the specimen shall be 1} in. and its gage length 
2 in. When the pipe wall thickness exceeds } in., the A.S.T.M. 
standard }-in. round specimen shall be used. Specimens shall be 
flattened cold and shall be parallel between gage marks. At the 
option of the manufacturer, the transverse tension test specimen 
may be machined off on either surface provided not over 15 per cent 


of the nominal thickness is removed from either side. 
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576 TENTATIVE SPECIFICATIONS FOR PIPE FOR H1GH TEMPERATURES 


Note.—The standard tension test specimens are described in the Standard 
Methods of Tension Testing of Metallic Materials (A.S.T.M. Designation: 
E 8) of the American Society for Testing Materials.' 


(d) Test specimens for flattening and bend tests shall consist of 
sections cut from a pipe. Specimens for flattening tests shall be 
smooth on the ends and free from burrs, except when made on 
crop ends. 

(e) All specimens shall be tested at room temperature. 


Number of Tests ty 
10. (a) Welded.—The longitudinal tension test specified in 


Section 5 shall be made on one pipe from each lot of 400 lengths or 
fraction thereof, of each size under 6 in., and from each lot of 200 
lengths or fraction thereof, of each size 6 in. or over. 

Each length of welded pipe shall be subjected to the hydrostatic 
test specified in Section 6. 

The flattening test specified in Section 7 (a) shall be made on 
both crop ends cut from each length of welded pipe. 

(b) Seamless—One of either of the tests specified in Section 5 
shall be made on one pipe from each lot of 400 lengths or fraction 
thereof, of each size under 6 in. and from each lot of 200 lengths or 
fraction thereof, of each size 6 in. or over. 

Each length of seamless pipe shall be subjected to the hydrostatic 
test specified in Section 6. 

The flattening test specified in Section 7 (0) or (c) shall be made 
on one pipe from each lot of 400 lengths or fraction thereof, of each 
size over 2 in., up to but not including 6in., and from each lot of 200 
lengths or fraction thereof, of each size 6 in. or over. 

For grades A and B seamless pipe, 2 in. or under in nominal 
diameter, the bend test specified in Section 8 shall be made on one 
pipe from each lot of 400 lengths or fraction thereof of each size. 


Retests 


11. (a) If the results of any chemical or physical tests of any 
lot do not conform to the requirements specified in Sections 3, 4 (a), 
5, 7, and 8, retests shall be made on additional pipes of double the 
original number from the same lot, each of which shall conform to the 
requirements specified. 

(b) If the percentage of elongation of any tension test specimen 
is less than that specified in Section 5 (a) and any part of the fracture 
is more than ? in. from the center of the gage length of a 2-in. specimen, 
or is outside the middle third of the gage length of the 8-in. specimen, 
as indicated by scribe scratches marked on the specimen before testing, 

1 1933 Book of A.S.T.M. Standards, Part I, p. 949. 
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a retest shall be allowed. If a specimen breaks in an inside or outside 
surface flaw, a retest shall be allowed. 


TABLE I.¢—DIMENSIONS AND WEIGHTs OF LAP-WELDED AND GRADE-A-SEAMLESS 


Steet ror H1GH-TEMPERATURE SERVICE. 
250, 300, 400, 600, 900, AND 1500 LB. PER sg. IN. STEAM SERVICE PRESSURE RATINGS AT A 
TEMPERATURE OF 750 F.° 


Nots.—Commonly stocked thicknesses are shown in boldface type. 


900 Ib. 


600 Ib. 
Seamless 


250 Ib. 300 Ib. 400 Ib. 400 Ib. 
Seamless 


Lap-welded 


Lap-welded 


750 Ib. 


: 


Plain Ends, |b. 
Nominal Wall 


Thickness, in. 


Nominal Wall 


¢ 


0.500 
0.593 
0.687 
0.750 
0.843 
0.937 
1.031 
1.218)? 


eight 
Sr Linear Foot, 


0.562|141 


@ See Explanatory Note 
While the given inthis table ar theoretically ample to care for bth bunting pressure and material 
ded that where pipe is led, a weight at least equal to the 600-Ib. class be 


removed in threading, it is recommen 
used to furnish added mechanical —. 3 
peratures from 500 to 850 F., om 


¢ For ratings for power pi 
Power Piping at Temperat eS and Move 73 750 F., appearing in Explanatory N ote 1 


4 All pressures in pounds per square inch 

¢ This column gives the recommended thickness of i pipe & With a few the 
thicknesses given, when substituted in the formula for the classification of commer vial pls. d 
suaeies oo Be Standardization of Dimensions and Material of Wrought-Iron and 

under the § Association, A.S.A. Project No.; B 

stress than allored b he A.S.M.E. Boiler Construction Code, or 9000 !b. Ti re 750 F. 
theoretically ccrrect formulas, the stress for every every pipe wall is within the 
stresses calculated by the | ittee B 36 are 
wo assigning a commercial proportion to the 
idee ens was provided if the stress when computed by theoretically correct formulas was Moana to c lower than 


9000 lb. per sq. in. 

(c) Should a crop end of a finished welded or seamless pipe fail 
in the flattening test, one retest may be made from the failed end. 
Pipe may be normalized either before or after the first test, but pipe 
shall be subjected to only two normalizing treatments. _ 


ard 
on: 
of 
be 
on 
Rating at Seamless 
780 F ........ 
in Hydrostatic 
750 Ib. 1000 Ib. 1000 Ib. 1500 Ib. 
or = 
ic see | $2 | 25 25 (Seal 
on 0.86/0.147 0.147| 1.09]0.187| 1.31 
2...) 1.14]0.164 0.154] 1.48]0.218} 1.94 
1.....| 1.68/0.179 0.179] 2.18] 0.250] 2.85 
5 2.28]0.191 0.191| 3.00] 0.250] 3.77 
1}....] 2.72/0.200 0,200] 3.64/ 0.281) 4.86 
on 2.....} 2.375/0.154] 3.66]0.154] 3.66/0.218| 5.03/0.154] 3.66)/0.218 5.03] 0.343] 7.45 
or 2}....} 2.875}0.203} 5.80/0.203] 5.80/0.276| 7.67/0.203| 5.80/0.276 7/0|276| 7.67| 0.375] 10.0 
3.....| 3.500/0.216] 7.58/0.216| 7.58/0.300) 10.3 |0.216| 7.58/0.300 01300} 10.3 | 0.437] 14.3 
34....] 4.000/0.226] 9.11/0.226| 9.11/0.318) 12.5 |0.226] 9.11/0.318 0.318] 12.5 ]......]...... 
ic 4.....| 4.500}0.237| 10.8 |0.237| 10.8 |0.337| 15.0 |0.287| 10.8 |0.337 0.437| 19.0 | 0.531] 22.6 
5.....| 5.563}0.258) 14.7 |0.258] 14.7 |0.375| 20.8 |0.268| 14.7 |0.375 0.500] 27.1 | 0.625] 33.0 
6.....| 6.625/0.280] 19.0 0.280] 19.0 |0.432] 28.6 |0.280) 19.0 |0.432 0.562| 36.4 | 0.718] 45.3 
de 8.....| $.625/0.322| 28.6 |0.277| 24.7 |0.600| 43.4 |0.322| 28.6 0.593] 50.9 |0.906| 74.7 
ch 10.....]10.75 |0.365] 40.5 0.307] 34.3 10.600) 54.8 |0.365] 40.5 0.718] 77.0 | 1.125}116 
12.....}12.75 | 0.406] 53.6 0.330} 43.8 | 0.562] 73.2 | 0.406] 53.6 0.843]108 | 1.312)161 
00 14.....)14.0 | 0.437| 63.3 | 0.375] 54.6 | 0.593] 85.0 | 0.437] 63.3 0.937}131 | 1.406]190 
16.....]16.0 | 0.500] 82.8 | 0.375] 62.6 |0.656}108 | 0.500} 82.8 1.031]165 | 1.562|241 
18.....]18.0 |0.562|105 | 0.437] 82.0 |0.718]133 | 0.562]105 1.156|208 | 1.750]304 
al 20...../20.0 | 0.593]123 0.812]167 | 0.593]123 9 | 1.250]251 | 1.937)374 
24...../24.0 | 0.687|171 0.937]231 | 0.687|171 7 |1.500/361 | 2.312)536 
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‘ 

_ (d) If any specimen shows defective machining or develops flaws 
not associated with the welding for lap-welded pipe, it may be 
discarded and another specimen substituted. 


WEIGHTS, DIMENSIONS AND PERMISSIBLE VARIATIONS 
Weights and Dimensions 

12. (a) The nominal wall thicknesses and standard weights for 
pipe of various diameters are given in Table I. 

(b) Nipples shall be cut from pipe of of hei same Maa and quality 
Permissible Variations ae 

13. (a) Weight.—The weight of any length of pipe shall not 
vary from that specified in Table I by more than 3.5 per cent under 
or 6.5 per cent over for the 250, 300, 400, 600 and 900 Ib. per sq. in. 
standards, nor more than 3.5 per cent under or 10 per cent over for 
the 1500-lb. standard. Unless otherwise mutually agreed upon 
between the manufacturer and purchaser, pipe in sizes smaller than 
4 in. may be weighed in convenient lots, pipe in sizes 4 in. and larger 
shall be weighed separately. 

(b) Diameter.—Variations in outside diameter shall not exceed 
those shown in the following table: 


PERMISSIBLE VARIATIONS IN OUTSIDE DIAMETER 


Nomina Pipe Size UNDER OvER 

dy in. (0.031 in.) in. (0.015 in.) 
in. (0.031 in.) in. (0.062 in.) 
in. (0.031 in.) in. (0.125 in.) 


(c) Thickness —The minimum wall thickness at any point for 
welded and seamless pipe shall not be more than 12.5 per cent under 
the nominal wall thickness specified. 


Lengths 
14. Pipe lengths shall be in accordance with the following 
regular practice: 
(a) The lengths required shall be specified in the order; 
F (b) No jointers are permitted unless otherwise specified. _ 


WORKMANSHIP AND FINISH. 


Ends 
15. Unless otherwise specified, pipe shall be fended with plain 


ends. All burrs at the ends of the pipe sl shall be removed 
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16. _(@) The finished pipe shall be reasonably straight and free 


(b) When the depth of defect of either welded or seamless pipe 
encroaches on the minimum wall thickness (87.5 per cent of the 
nominal thickness), or is in excess of 12.5 per cent of the nominal 
wall thickness, such defects shall be considered injurious. 


Machining or Grinding Defects 


(c) Pipe showing moderate may or 
inside or outside to a depth which shall insure the removal of all 


included scale and slivers, providing the wall thickness is not reduced ie: 


below the minimum wall thickness required in these specifications. _ 
Machining or grinding shall follow inspection of the pipe as rolled, = = 
and shall be followed by d visual 

(d) Repair of injurious defects shall be permitted only subject ee 
to the approval of the purchaser. Welding of injurious defects in 
no case shall be permitted when the depth of defect exceeds 33} 
per cent of the nominal pipe wall thickness or the length of repair — 
of seamless pipe exceeds 25 per cent of the nominal diameter of the 
pipe. Defects shall be thoroughly chipped out before welding. 


Each length of repaired pipe shall be retested hydrostatically in © ; 


accordance with Section 6. 


17. Each length of pipe manufactured in accordance with these | & 


specifications shall be legibly marked, either by stenciling, stamping © 


or rolling, with the manufacturer’s private identifying mark, together a 

with the symbols A 106-A (B or C, or no letter if lap-welded) andan 
additional S if pipe meets the supplementary requirements specified = 
in Sections 20 to 22. The length and rated steam pressure of the ee. 


pipe also shall be included. Marking shall be within 12 in. of one — 


end of each length. On pipe sizes 4 in. and larger, the weight shall _ aa 
be given. On small diameter pipe which is bundled, the above 
information may be legibly stamped on a metal tag securely attached 

to each bundle. When pipe marked as specified in this section is 


rejected, the designation A 106 shall be canceled. 


be 
Prom detects and shall have work mance nich 
: 
for 
1 
ty 
a 
10t 
in. 
for 
On 
an 
yer 
ed 
TER 
in.) 
in.) 
in.) 
in.) 
for 
ler 
J 
1in 
im 


Inspection 

18. The inspector representing the purchaser shall have free 
entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which 
concern the manufacture of the pipe ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities 
to satisfy him that the pipe is being furnished in accordance with 
these specifications. All tests and inspection shall be made at the 
place of manufacture prior to shipment and at the manufacturer’s 
expense, unless otherwise specified, and shall be so conducted as not 
to interfere unnecessarily with the operation of the works. “\) re 


Rejection 

19. Each length of pipe which develops injurious defects in shop 
working or application shall be rejected, and the manufacturer shall 
be notified. No rejections, under these or any other specifications, 
shall be marked as specified in Section 17 for sale under these specifica- 
tions except where such pipe fails to comply with the weight require- 
ments alone, in which case it may be sold under the weight 
specifications with which it does comply. 
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SUPPLEMENTARY REQUIREMENTS FOR SEAMLESS PIPE FOR i 
USE IN CENTRAL STATIONS AT PRESSURES OF 400 LB. PER SQ. 


IN., OR OVER, AND TEMPERATURES OF 750 F.. OR OTHER APPLI- 
is CATIONS WHERE A SUPERIOR GRADE OF PIPE IS REQUIRED | oles 
h 20. The requirements in Sections 21 and 22, in addition to those fae 
previously specified, apply to seamless pipe 8 in. and over in nominal 
4 diameter for use in central stations at pressures of 400 Ib. per sq. in. = 
h or over and temperatures up to 750 F., or other applications where 
” a superior grade of pipe is required. These requirements shall not be =—— 

. considered unless specified in the order, in which event all tests shall 
‘ be made at the mill at the purchaser’s expense and witnessed by his 
ny inspector before shipment of the material. If these tests are required 
ws for smaller size seamless pipe, they shall be made the subject of __ 

agreement between the manufacturer and the purchaser. 
P 
ll Check Analysis 
5, 21. (a) Check analysis may be made on any length of pipe. 
A Individual lengths failing to meet the chemical requirements specified 
4 in Section 3 shall be rejected. 
Transverse Tension Tests 

" fa (b) Transverse tension tests may be made on specimens from 

a” both ends of each length of pipe. If the specimen from either end of 
: any length fails to meet the physical properties specified in Sections 

‘oR 5 and 9, that length shall be rejected. 

Flattening Tests 

I 


(c) The flattening tests specified in Section 7 () and (c) may be 
made on specimens from both ends of each length of pipe. Crop 
ends may be used. If the specimen from either end of any length 
fails to meet the specified requirements, that length shall be rejected. ; 


Finish and Metal Structure 


(d) The finished pipe shall be free from all immoderate slivers oe 
and depressions. The steel shall have a homogeneous structure as 
shown by the etching test in Paragraph (e). 

Etching Tests 


(e) Etching tests! may be made on sections from any pipe, and 
shall show sound and reasonably uniform material, free from injurious 


1 Pending development of etching methods applicable to the product covered by these specifica- 
tions, it is recommended that the Tentative Recommended Practice for a Standard Macro-Etch Test 
for Steel, described in the National Metals Handbook, Am. Soc. Steel Treating, 1930 edition, p. 415, 
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laminations, cracks and similar objectionable defects. Sections used 
for the flattening tests described in Section 7 (b) and (c) may be used 
for the etching test. If the specimen from any length shows 
objectionable defects, that length may be rejected. aT AD 


Rejection 


22. At the purchaser’s discretion, if 10 per cent of the pipe in 
any one lot fail to meet the requirements of Section 21, the entire lot 
may be rejected. Rejection of a lot shall be based on tests from not 
less than two pipes. A lot shall consist of all the pipe of the same 
_ size and wall thickness from any one heat bought by a purchaser. 

EXPLANATORY NOTES 


~ Note 1.—This contemplates temperatures from 500 to 850 F. Allowable 
pressures and their corresponding allowable temperatures are given in the 
following table. Higher temperatures with appropriate pressures may be used 
at the discretion of the designing engineer. 


TABLE II.—ADsUSTED SERVICE PRESSURES* FOR POWER PIPING AT TEMPERATURES 
[Vt 


BELOW AND ABOVE 750 F. 'T 
Stream Service Pressure RATING AT 


750 F., LB. PER SQ. 250 300 400 S00 
Geavics ADJUSTED SERVICE PRESSURES, LB. PER SQ. IN. 

cee 310 370 500 720 1080 1800 

300 360 480 720 1080 1800 

290 350 460 700 1040 1740 

280 330 440 670 1000 1660 

ad 260 315 420 630 950 1580 

ule 250 300 400 600 900 1500 

at 200 250 325 500 750 1250 

Per ee 165 200 270 400 600 1000 


“These ratings apply to Table I, Dimensions and Weights of Lap-Welded and Grade-A-Seamless 
Steel Pipe for High-Temperature Service. 


Note 2.—Grade A rather than Grades B or C seamless pipe should be 
used for close coiling, cold bending or for forge welding. The purpose for which 
pipe is to be used should be stated on the face of the order. 


Nore 3.—Table I is the recommendation of the Sectional Committee on 
Standardization of Dimensions and Material of Wrought-Iron and Wrought- 
Steel Pipe and Tubing, functioning under the procedure of the American 
Standards Association, A.S.A. Project No.: B36. 
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ZINC COATING (HOT-DIP) ON HARDWARE AND —— 
FASTENINGS! 

A.S.T.M. Designation: A 153 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1933. 
Scope 
1. These specifications cover zinc coatings applied by the hot- 
, dip process on hardware and fastenings, such as builders’ hardware, 
pole line hardware, hardware for farm implements, bolts, nuts, screws, 
nails, rivets, awning pulleys and fittings, and other miscellaneous 
5 general hardware. These specifications are not intended to apply to 
coatings on marine hardware or on articles formed after coating. 


MANUFACTURE + 
Slab Zinc 

2. The zinc that goes into the galvanizing tank shall be any grade 
of zinc conforming to the requirements of the Standard Specifications 
for Slab Zinc (Spelter) (A.S.T.M. Designation: B 6) of the American 
Society for Testing Materials. 


3. The weight of zinc coating shall conform to the requirements 

d shown in Table I for the class of material in which the article belongs. 
To determine the weight of coating an appropriate number of repre- 
sentative specimens, in no case less than three, or representative 
1 sections thereof, shall be used. Viet 


Weight of Coating Test 
4. When material is inspected during manufacture the weight of 

coating may be determined by weighing the representative specimens 

after pickling and drying, and again after the coating is applied. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. A. B. 
Campbell, Secretary of the Sectional Committee on Specifications for Zinc Coating of Iron and Steel, 
Edison Electric Inst., 420 Lexington Ave., New York City. 
Book of A.S. M. Standards, Part I, p. 858. 
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584 TENTATIVE SPECIFICATIONS FOR ZINC COATING ON HARDWARE 


5. If the material is inspected after the zinc coating is applied, 
the weight of the coating shall be determined by stripping the entire 
piece or suitable representative section thereof, in accordance with the 
hydrochloric acid- antimony chloride method as described in the 
Standard Methods of Determining Weight and Uniformity of Coating 
on Zinc-Coated (Galvanized) Iron or Steel Articles (A.S.T.M. Desig- 
nation: A 90) of the American Society for Testing Materials. 


UNIFORMITY OF COATING 

Uniformity of Coating 
6. The zinc coating shall be continuous and reasonably uniform 
in thickness. The coating on all classes of hardware shall withstand 


TABLE I.—Weicat OF COATING For VARIOUS CLASSES OF MATERIAL.* 


Minimum or Zinc Coatincs, 
OZ. PER SQ. FT. OF SURFACE 
CLass OF MATERIAL AverRAGE® SPECIMEN 
A. Castings—Gray Iron, Malleable Iron, Steel.......... 1.80 1.60 


B. Rolled, Pressed and Forged Articles (except those 

‘that would be included under the classifications 2.00 1.85 

C. Bolts and Drive Screws (} in. in diameter and\ , 5, Pus 
larger) and similar 

D. Screws, Stove Bolts, and Bolts (under } in. 7” 0.90 0.80 


diameter), Rivets, Nails and similar articles‘... . 


* The technical committee responsible for these specifications proposes to investigate further the 
desirability of including requirements for heavier coating on small articles associated with or 
employed in assembling large members normally carrying coatings heavier than those specified in 
the above table. 

>’ Number of specimens tested shall be at least three. See Section 3. 

¢ In the case of threaded articles, such as bolts and screws, the determination of weight of coating 
shall be made on a portion of the article that does not include any threads. 


not less than four 1-minute dips when subjected to the Preece test, as 
described in the appendix to the Standard Methods of Determining 
Weight and Uniformity of Coating on Zinc-Coated (Galvanized) Ironor 
Steel Articles (A.S.T.M. Designation: A 90) of the American Society 
for Testing Materials.? In employing the Preece test to determine the 
uniformity of coating an appropriate number of representative speci- 
mens, in no case less than three, or representative sections thereof, shall 
be used. In determining the uniformity of coating, threaded as well 
as plain portions of the specimens shall be included in the test. _ 


11933 Book of A.S.T.M. Standards, Part I, p. 317. T might 


Ibid., p. 323. 
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PHYSICAL PROPERTIES AND TESTS 
Adherence 


7. The zinc coating shall adhere tenaciously to the 
base metal. When the coating is cut or pried into, such as with a 
stout knife applied with considerable pressure in a manner tending 
to remove a portion of the coating, it shall only be possible to remove 
small particles of the coating by paring or whittling, and it shall not 
be possible to peel any portion of the coating so as to expose the iron 
Defects 


8. The zinc-coated articles shall be free from uncoated spots. 
The coating shall be free from blisters, flux, black spots, dross, sharp 


projections or other defects ook See consistent with good commercial 


9. The zinc coating on threads shall not be subjected to a cutting, 
rolling or finishing tool operation, unless specifically authorized by 
the purchaser. 

PACKING AND MARKING 
Packing 

10. The supplier shall employ such methods of packing zinc- 
coated articles as may reasonably be required to insure their receipt 
by the purchaser in satisfactory condition, the use to be made of the 
article being taken into consideration. 


Marking 
11. Where zinc-coated articles are packed in boxes, barrels, bags 
or wrappings, the containers shall be appropriately marked to indicate 
the contents and quantity. na 
Inspection 
12. The inspector representing the purchaser shall have freeentry __ 
at all times to all parts of the manufacturer’s works which concern the 
application of the zinc coating to the material ordered while work is 
being performed on material for the purchaser. The manufacturer 
shall afford the inspector, without charge, adequate facilities to deter- 
mine whether the zinc coating is being furnished in accordance with 
these specifications. Unless otherwise mutually agreed upon between 
the purchaser and supplier, all inspection and tests shall be made at 
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the place of manufacture prior to shipment and shall be so conducted 
as not to interfere unnecessarily with the operation of the works. 


Rejection 

13. If any set of test specimens fails to conform to the require- 
ments of these specifications for weight or uniformity of coating, two 
additional sets shall be tested, both of which shall conform to the 


ments of the Preece test is due solely to nicks in the coating, acciden- 
tally resulting from handling, such failure shall be disregarded. 


Additional Requirements 

14. Complete detailed instructions will be given the supplier by 
the purchaser in all cases where modifications are to be made in these 
specifications to include additional requirements, such as heavier 
weights of coating, flexibility of coating to permit forming operations, 
degree of smoothness, appearance, such as brightness or spangles, 
special packing, special marking, etc. 
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TENTATIVE SPECIFICATIONS 
FOR 


WROUGHT-IRON RIVETS AND RIVET ROUNDS'! 


A.S.T.M. Designation: A 152 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


Requirements for Rolled Bars Ar shack sid 
Process 
1. The rivet bars shall be made from wrought iron? which shall 
be free from any admixture of iron scrap or steel. 
Note.—The term iron scrap applies only to foreign or bought scrap and does 
not include local mill products which are free from foreign or bought scrap. Any 


local mill products used shall be the equal or of a higher grade than the material 
specified. 


CHEMICAL PROPERTIES AND TESTS 
Chemical Composition 


2. The wrought iron shall conform to the following eypeaant 
as to chemical composition: 


Manganese, max., per cent 
Check Analyses 


3. (a) Analyses may be made by the purchaser from a broken 
test specimen representing each lot, as specified in Section 7 (a). 
At the discretion of the purchaser, the chemical analysis may be 
made from a rivet. Each rivet so tested shall not represent more 
than 2000 lb. of any one size. 

(b) Drillings for analysis shall be so taken as to represent the 
entire cross-section of the specimen. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. G. H. 
Woodroffe, Secretary of Committee A-2 on Wrought Iron, Reading Iron Co., 401 N. Broad St., 
Philadelphia, Pa. 

2 Wrought iron is defined as follows in the Standard Definitions of Terms Relating to Wrought 
Iron Specifications (A.S.T.M. Designation: A 81) of the American Society for Testing Materials: 

Wrought Iron.—A ferrous material, aggregated from a solidifying mass of pasty particles of highly 
refined metallic iron, with which, without subsequent fusion, is incorporated a minutely and uniformly 
distributed quantity of slag. 
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588 TENTATIVE SPECIFICATIONS FOR WROUGHT-IRON RIVETS _ | 

PHYSICAL PROPERTIES AND TESTS abel 

Tension Tests 


4. (a) The wrought iron shall conform to the following minimum 
requirements as to tensile properties: 


rounds } to  in., incl., in diam....... 24 
eo Elongation® in 8 in., per cent i over } to 2 in., incl., in diam... 28 Mies 
* See Paragraph (6). ways 


(b) Rounds under } in. in diameter will not be required to meet 
elongation requirement. 

(c) The yield point shall be determined by the drop of the 
or halt in the gage of the testing machine. 


= 5. (a) Quenched, Cold-bend Tests—A test specimen shall be 

heated between 1600 and 1700 F. (870 and 925 C.), and quenched in 

_ cold water, after which it shall stand being bent cold through 90 deg. 


aS : fracture on the outside of the bent portion. 

(b) Nick-bend Tests test specimen, when nicked 25 per cent 
around the circumference with a tool having a 60-deg. cutting edge. 
Pe to a depth of not less than 8 nor more than 16 per cent of the diameter 
a or thickness of the specimen, and broken slowly, shall show a wholly 
fibrous fracture. 

(c) Hot-bend Tests—A test specimen, when heated to a temper- 
ature between 1700 and 1800 F. (925 and 980 C.), shall stand being 
bent through 180 deg. flat on itself without fracture on the outside 
of the bent portion. 

(d) Bend tests may be made by pressure or blows. bt 


Test Specimens 
6. All test specimens shall be of the full section of the materia] 


7. (a) All bars of a given size shall be piled sapanatele, sorted 
in lots of 100 each. Two bars shall be selected at random from each 
lot or fraction thereof and tested as specified in Sections 4 to 6. 

(b) If any of the specimens originally selected to represent a lot 
of material contains surface defects not visible before testing but 
_ _-visible after testing, or if a tension test specimen breaks outside the 
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middle third of the gage length, as indicated by scribe scratches : 
marked on the specimen before testing, the individual bar shall be “j¢ 
rejected and one retest from a different bar shall be allowed. ue 


Micrographic Examination 
8. In case of doubt as to the presence of steel, the purchaser 
may, at his own expense, make micrographic examination to assist 


in determining whether the material conforms to the requirements 
of Section 1. 


Variations 
. The diameter of rivet bars shall not vary from that specified 
by more than the amount given in the following table: 


PERMISSIBLE Out or 
VARIATIONS In Rovunp, 


DIAMETER, IN. DIAMETER, IN. IN. 


Finish 

10. The bars shall be smoothly rolled and shall be free from 
slivers, depressions, crop ends and seams, and shall show no evidence 
of being burnt. 


INSPECTION AND REJECTION 
Inspection 

11. (a) The inspector representing the purchaser shall have free 
entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which con- 
cern the manufacture of the material ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities to 
satisfy him that the bars are being furnished in accordance with 
these specifications. Tests and inspection at the place of manu- 
facture shall be made prior to shipment. 

(b) The purchaser may make the tests to govern the acceptance 
or rejection of material in his own laboratory or elsewhere. Such 
tests, however, shall be made at the expense of the purchaser. 

(c) All tests and inspection shall be so conducted as not to inter- 
fere unnecessarily with the operation of the works. 


Rejection 
12. (a) All bars of one size in any one lot will be rejected if the 


test specimens representing that size and lot do not conform to the oa 
requirements specified. 
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(b) Unless otherwise specified, any rejection based on tests 
made in accordance with Section 11 (6) shall be reported within 


five working days from the receipt of samples. Low babega 


13. Samples tested in accordance with Section 11 (b), which 
represent rejected material, shall be preserved for two weeks from 
the date of the test report. In case of dissatisfaction with the results 
of the tests, the manufacturer may make claim for a rehearing within 


Requirements for Finished Rivets 
Material 

14. The material used in the manufacture of the rivets shall 


conform to the requirements for rolled bars as specified in Sections 1 
to 13, inclusive. 


Test 


The rivet head shall stand being flattened, while hot, to a 
pre two times the diameter of the shank, as shown in Fig. 1, 
without cracking at the edges. 


Etch Test 

16. The rivet shall be split longitudinally through head and 

- shank. After grinding or polishing and etching in acid,! the section 
- shall show freedom of folds at base of head, and the fiber ' lines shall 

show symmetrical displacement. (See Fig. 2. 


17. Three flattening and three etch tests shall be made from 


1A solution of 10 per cent hydrochloric acid (sp. gr. 1.19), 30 per cent sulfuric acid (sp. gr. 1.84), 
and 60 per cent water; or 25 per cent nitric acid (sp. gr. 1.42) and 75 per cent water, is recom- 
‘mented for the etch test. 
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each lot of 2000 lb. or less of any one diameter of rivets offered for e ' 
inspection, each of which shall conform to the requirements specified 


‘Workmanship and Finish 


18. The rivets shall be true to form and concentric, shall aay , 
made in a workmanlike manner, and shall be free from injurious’ 
defects. The heads shall not chow cracks or splits on the edge - 
may contain a slight flash. 


¥ 


INSPECTION AND REJECTION ound 


Inspection 
19. The inspector representing the purchaser shall have free 


Fic. 2.—Showing Symmetrical Diistndeaies of Fit Fiber Lines After Etching Test. j 


entry, at all times while the work on the contract of the purchaser 
is being performed, to all parts of the manufacturer’s works which 
concern the manufacture of the rivets ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities 
to satisfy him that the rivets are being furnished in accordance with 
these specifications. All tests and inspection shall be made at the 
place of manufacture of the rivets prior to shipment, unless other- 
wise specified, and shall be so conducted as not to interfere unneces- 
sarily with the operation of the works. ms 


20. Rivets which show defects subsequent to their acceptance 


at the manufacturer’s works will be rejected, and the ae 


Rejection 
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TENTATIVE SPECIFICATIONS 
FOR 


ALUMINUM-BASE SAND-CASTING ALLOYS IN INGOT 
FORM! 


A.S.T.M. Designation: B 58-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED AS TENTATIVE, 1926; ADOPTED IN AMENDED Form, 1931; 
REISSUED AS TENTATIVE, 1933.? 3 
‘Scope 
. 1. These specifications cover commercial aluminum-base sand- 
casting alloys in ingot form for remelting. The specific gravity of 
these alloys does not exceed 3.0. Nine alloys are specified and are 
designated B, G E, F, G, GG, H, J, and K 


Process 
2. The alloys may be made by any approved process. 
Quality 
3. The material covered by these specifications shall be of uni- 
form quality, and shall be free from dross, slag and other harmful 
contamination. 
CHEMICAL Composition AND TESTS” 
Chemical Composition 
4. The alloys shall conform to the requirements as to chemical 
composition specified in Table I. 
Sampling 
5. (a) The sample for chemical analysis may be taken either by 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. J. A. 
Gann, Secretary of Committee B-7 on Light Metals and Alloys, Cast and Wrought, The Dow Chemical 
Co., Midland, Mich. 

By adoption of these specifications, the American Society for Testing Materials does not under- 
take to insure anyone utilizing such specifications against liability for infringement of any patent or 
assume any such liability, and such adoption does not constitute a recommendation of any patented 
or proprietary application that may be involved. 

These specifications are in effect a revision of and replace the former Standard Specifications 
for Aluminum-Base Sand-Casting Alloys in Ingot Form (A.S.T.M. Designation: B 58-31) which 
_ standard was accordingly discontinued in 1933. 

Accepted for publication as tentative by Committee E-10 on August 16, 1933. 
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sawing, drilling or milling the ingot, and shall represent the average 
cross-section of the piece. 

(b) The saw, drill, cutter or other tool used shall be thoroughly 
cleaned. No lubricant shall be used in the operation, and the sawings 
or metal chips shall be carefully treated with a magnet to remove 
any particles of iron introduced in taking the sample. 


TABLE I.—CHEMICAL COMPOSITIONS OF ALUMINUM-BASE SAND-CASTING ALLOys. 


Copper, | Iron, | Silicon, 
per cent | per cent | per cent 


7 to 8.5 to 1.2) 1 to 1.5 
6to8 |1.3max.| 1 to3 
ll to 13 | Imax. | 1 max. 


9.25 to | 1.3 max. --- |0.15 to 0.35 
10.75 


Total of all 
constituents 
alu- 

minum and 


4.5 0.5 to 1.2 


3.5t0 4.5 0.7 max. : Nickel 1.8 to 
2.3 per cent. 


0.3 max. 4.5 to 6 
0.3 max. | 0. .| 12 to 13 


INSPECTION AND REJECTION 
Inspection 

6. (a) Inspection may be made at the manufacturer’s works 
where the alloys are made, or at the point at which they are received, 
at the option of the purchaser. 

(b) If the purchaser elects to have inspection made at the manu- 
facturer’s works, the inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which con- 
cern the manufacture of the material ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities to 
satisfy him that the material is being furnished in accordance with 
these specifications. All tests and inspection shall be so conducted as 
not to interfere unnecessarily with the operation of the works. 


4 
€ 
iy 
: 
M Zine, | Impurities, 
m 
per cent per cent per cent | per cent |Sb, Pb, rie 
Ni, max., 
per cent 
B....| remainder 0.05 max. |. 0.3 0.2 0.3 
C....) 87 min. 0.05 max.| 0.3 2.0 1.0 
E ...| remainder 0.05 max. 0.3 0.2 0.3 
icon not to ex- 
ent 
G...| remainder} 4 to 5 | 0.8 max. |0.5 to 1.2) 0.02 max. 0.3 0.2 0.2 
¢ copper not to 
GG..| remainder | 0.3 max. | 0.3 
H. . .| remainder 
K. . .| remainder 0.05 mex. | 0.5 | 0.2 0.3 


§94 SPECIFICATIONS FOR ALUMINUM-BASE CASTING ALLOYS 


Rejection 
7. Material which does not conform to the requirements of these 
specifications may be rejected, and if rejected shall be replaced by 
the manufacturer without charge to the purchaser. The full weight 
of the rejected material shall be returned to the manufacturer, = 

EXPLANATORY NOTE YY 
Note.—Explanatory Notes pertaining to the alloys covered by these specifica- 
tions when used in the form of sand castings are given in connection with the Tenta- 
tive Specifications for Aluminum-Base Alloy Sand Castings (A.S.T.M. Designation: 

B 26 — 33 T) of the American Society for Testing Materials.' 
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TENTATIVE SPECIFICATIONS 
FOR 
ALUMINUM-BASE ALLOY SAND CASTINGS! 
A.S.T.M. Designation: B 26-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IsSUED AS TENTATIVE, 1918; ADOPTED IN AMENDED For, 1921; REVISED, 1931; 
REISSUED AS TENTATIVE, 1933.2 
1. These specifications cover commercial aluminum-base alloy _ 
sand castings having a specific gravity of 3 and less. Nine alloys _ 
are specified and are designated Alloys B, C, E, F, GG, and 
K (see Explanatory Notes). 


MANUFACTURE 


2. The alloy may be made by any approved metho 


CHEMICAL COMPOSITION AND TESTS 
Chemical Composition 

3. The alloys shall conform to the requirements as to henaleal 
composition specified in Table I (see Explanatory Notes). 
Sampling 

4. (a) The sample for chemical analysis may be taken either by 
sawing, drilling or milling the casting or tension test specimen and 
shall represent the average cross-section of the piece. 

(b) The saw, drill, cutter or other tool used shall be thoroughly 
cleaned. No lubricant shall be used in the operation, and the sawings 
or metal chips shall be carefully treated with a magnet to remove any 
particles of iron introduced in taking the sample. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. J. A. 
Gann, Secretary of Committee B-7 on Light Metals and Alloys, Cast and Wrought, The Dow Chemical 
Co., Midland, Mich. 

By adoption of these specifications, the American Society for Testing Materials does not under- 
take to insure any one utilizing such specifications against liability for infringement of any patent or 
assume any such liability, and such adoption does not constitute a recommendation of any patented 
of proprietary application that may be involved. 

These specifications are in effect a revision of and replace the former Standard Specifications for 
Aluminum-Base Alloy Sand Castings (A.S.T.M. Designation: B 26-31) which standard was accord- 
ingly discontinued in 1933. 

2 * Accepted for publication as tentative by Committee E-10 on Standards, August 16, 1933. 
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PHYSICAL PROPERTIES AND TESTS Test 

Tension Tests 
5. The alloys shall conform to the minimum requirements as be “ 
to tensile properties specified in Table II. cast 
be s 


TABLE 1.—CHEMICAL COMPOSITIONS OF ALUMINUM-BASE ALLOY SAND CASTINGS. 


exce 
Other sucl 
Manganese, | Zine, 
Alloy| Aluminum,| Copper, | Iron, Silicon, | Magnesium,| maximum, | maximum, eS Remarks 
per cent | per cent | per cent | per cent | per cent per cent | per cent Pb, Nur 
max., 
per cent 
B....| remainder | 7 to 8.5 [0.8 to 1.4] 1 to 1.5 | 0.05 max. 0.3 0.2 0.3 mel 
C....) 86.5 min.| 6to8 |1.5max.| 1to3 | 0.05 max. 0.3 2.2 1.0 mat 
E....| remainder | 11 to 13 | 1.2 max.| 1 max. | 0.05 max. 0.3 0.2 0.3 
F....| remainder | 9.25 to | 1.5 max. oes [0-15 to 0.35 0.3 0.2 0.3 Tron plus sil- 
10.75 icon not to ex- 
ceed 2 per cent. 
G...| remainder} 4 to 5 | 1.2 max. | 1.2 max. | 0.02 max. 0.3 0.2 0.2 Total of all 
constituents 
minum 
copper 
exceed 2.5 per 
cent. 
GG. .| remainder 4.5 1.2 max. | 1.2 max.| 0.3 max. 0.3 0.2 0.2 
H...| remainder |3.5 to 4.5) 1 max. | 0.7 max. | 1.2 to 1.7 0.3 0.1 0.3 Nickel 1.8 to 
2.3 per cent. 
J....| remainder | 0.4 max. | 0.8 max. | 4.5 to 6 | 0.05 max. 0.3 0.2 0.3 
K. . .| remainder | 0.3 max. | 0.8 max. | 12 to 13 | 0.05 max. 0.5 0.2 03 , eo 


TABLE II.—TENsILE PROPERTIES OF ALUMINUM-BAsSE ALLOY SAND CASTINGS. 


Tensi_e STRENGTH, ELONGATION IN 2 IN., 
MINIMUM, = MINIMUM, 
PER CENT 


ALLoy LB. PER SQ. IN. 
gall 
flay 
cin! 
ele acy 1 
> 
Ins 
3 


* See Explanatory Notes, Alloy G. 
* See Explanatory Notes, Alloy GG. 
shew © See Explanatory Notes, Alloy H. 
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Test Specimens 


6. The test bars shall be separately cast in green sand and shall 
be “cast to size” according to the dimensions shown in Fig. 1. If the 
castings are heat treated, the test bars representing such castings shall 
be similarly heat treated. They shall not be machined prior to test 
except to adapt the grips to the holders of the testing machine in 
such a manner as to insure an axial load. 


Number of Tests a 


7. (a) The tests shall, so far as possible, be made by heats or 
melts but, unless otherwise agreed upon, two tension tests shall be 
made for each unit of 500 Ib. or fraction thereof. > SEGRE TERPE SED 


aoe 


The Gage Length, Parallel Section and Fillets 
shall be as shown, but the Endsmaybe of any 
Shape to tit the Holders of the Testing Machine == 
in such a way, that the Load shall be Axial. 

In Order to promote the Breaking of the Speci- 
men in the Center it is permissible touseaTaper = 
inthe Reduced Section from the Fillets totheCen- === 
ter of not to exceed 0.0/0 in. ane 

It is recommended, that Diameter d, befrom 

Fic. 1.—Tension Test Specimen. 


uid 
(b) If any test specimen shows defective machining or develops 
flaws, it may be discarded; in which case the manufacturer and the 
purchaser or his representative shall agree upon the selection of 
another specimen in its stead. 


INSPECTION AND REJECTION = 

8. (a) Inspection may be made at the manufacturer’s works 
where the castings are made, or at the point at which they are received, 
at the option of the purchaser. 

(b) If the purchaser elects to have inspection made at the manu- 
facturer’s works, the inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the purchaser 


+65 
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being performed, to all parts of the manufacturer’s works which con- 
cern the manufacture of the material ordered. The manufacturer 
shall afford the inspector, without charge, all reasonable facilities to 
satisfy him that the material is being furnished in accordance with 
these specifications. All tests and inspection shall be so conducted 
as not to interfere unnecessarily with the operation of the works. 


Rejection 

9. Castings which show injurious defects revealed by machining 
operations subsequent to acceptance may be rejected, and if rejected 
shall be replaced by the manufacturer without charge to the purchaser. 
The full weight of the original material rejected shall be returned to 
the manufacturer. 


Alloy B.—This alloy has a specific gravity of about 2.83. The pattern 
shrinkage is about 0.156 (#5) in. per ft. It is superseding Alloy A as it possesses 
better casting characteristics, especially in the more difficult work where higher 
pouring temperatures than those usually employed are found necessary. The 
tendency towards cracks and shrinks is considerably overcome by the careful 
control of the iron and silicon contents. This alloy is used for general casting 
purposes. 

Alloy C.—The specific gravity of this alloy is about 2.83 to 2.86. The 
pattern shrinkage is about 0.156 (#,) in. per ft. It has somewhat better machin- 
ing qualities than Alloy B. It is used for about the same purposes as Alloy 
B, particularly for automotive work, such as crank and transmission cases 
and similar parts. 

Alloy E.—This alloy has a specific gravity of about 2.95 and the pattern 
shrinkage is 0.156 (#5) in. per ft. It is used for pumps, manifolds, and gen- 
eral castings which should be leak proof. The high copper content makes the 
alloy more brittle and lowers its shock resistance. 

Alloy F.—The specific gravity of this alloy is about 2.90 and the pattern 
shrinkage about 0.156 (#5) in. per ft. The alloy is used for pistons, cylinder 
heads, valve guides, and bearings or other parts where hardness and good bear- 
ing qualities are essential. Together with Alloy H it possesses the property of 
retaining at higher temperatures a greater percentage of its room temperature 
strength than any other alloy in this group. This alloy may be heat treated, in 
which case substantially higher strength and hardness or other desirable char- 
acteristics are obtained. 

Alloy G.—This alloy has a specific gravity of about 2.78. It is for general 
casting purposes where a combination of lightness, higher strength and ductility 
is desired. The various strengths are obtained through different heat treat- 
ments. Heat Treatment No. 1 gives maximum elongation and resistance to 
shock. It is a solution heat treatment and may be specified where the most 
rugged service is required. An aging effect takes place on standing which in- 
creases the strength and slightly decreases the elongation. Heat Treatment 
No. 2 is a solution and precipitation heat treatment, and should be specified 
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where a higher initial strength, yield point and hardness are desired. Heat _ 
Treatment No. 3 should be specified where the highest strength and hardness 
are desired and lower ductility is not objectionable. This alloy with the various 
heat treatments is used in general for high strength parts in street cars and 
busses, parts for internal combustion engines, outboard motor parts and other sc 
marine castings. 

Alloy GG.—This alloy is used in the heat-treated condition where high | 
strength and maximum hardness are desired, such as bearing caps. " 

Alloy H.—The specific gravity of this alloy is about 2.80. It is usually 
employed in the heat-treated condition. The alloy is used for pistons, cylinder Zi 
heads, valve guides and bearings or other parts where hardness or good bearing | 
qualities are essential. Together with Alloy F it possesses the property of 
retaining at higher temperatures a greater percentage of its room-temperature _ 
strength than any other alloy in this group. 

Alloy J.—This alloy is somewhat lighter than aluminum, having a specific 
gravity of about 2.69. It withstands corrosion better than the copper alloys. 
The free flowing property of the alloy when molten makes it easier to pour 
castings of thin section or intricate design. Its leak proof properties are valu- — 
able where pressure tightness is essential. It has a lower strength and yield 
point than the copper alloys and poorer machining qualities. 


castings 
Alloy K.—The specific gravity of this alloy is about 2.68. Immediately | 

before pouring, the alloy is treated by a process called “modification.” Its 
corrosion resistance is good, especially to salt water. It has good foundry 
characteristics and can be used for castings having both thin and heavy sections. 
It is not as readily machined and has a lower yield point in proportion to tensile 
strength than most of the copper alloys. It is used for marine castings, bus, ' 
street car and engine parts, and for thin castings such as radiators, small motor — 08h 
housings and meter cases. 
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TENTATIVE SPECIFICATIONS 


ALUMINUM-ALLOY (DURALUMIN) BARS, RODS AND 
SHAPES (ALUMINUM-COPPER-MAGNESIUM-MANGANESE)! 


A.S.T.M. Designation: B 89 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


ont 

IssuED, 1932; REVISED, 19332 j= 

Manufacture. 1. No scrap shall ‘be used in the manufacture of the material 


except such as may accumulate in the manufacturer’s own plants 
@ 3 from material of similar composition and of his own manufacture. 


CHEMICAL COMPOSITION AND TESTS 


Chemical 2. The composition of the material as determined by chemical 
Composition. 4 nalysis shall conform to the following requirements: nidhio 
Aluminum, minimum, per 92.0 

Chemical 3. Samples for chemical analysis shall be taken from a random 
Analysis. 


piece representing each lot of 2000 lb. or fraction thereof, or such 
other quantity as may be mutually agreed upon between the manu- 
facturer and purchaser. Samples may be taken from tension or bend 
test specimens. The sample for analysis may be prepared by shear- 
ing or by drilling or machining without the use of any lubricant in 
such a manner as to give a sample representative of the entire cross- 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. J. A. 
Gann, Secretary of Committee B-7 on Light Metals and Alloys, Cast and Wrought, The Dow Chemical 
Co., Midland, Mich, 

By adoption of these specifications, the American Society for Testing Materials does not under- 
take to insure anyone utilizing such specifications against liability for infringement of any patent or 
assume any such liability, and such adoption does not constitute a recommendation of any patented 
or proprietary application that may be involved. 

2 Revision accepted by Committee E-10 on Standards, August 16, 1933. 
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section of the material. Samples so prepared shall be divided into 
three equal parts, each of which shall be placed in a sealed package, 
one for the manufacturer, one for the purchaser, and one for an 
umpire if necessary. 


PHYSICAL PROPERTIES AND @ 


4. The material shall be supplied in the temper specified in the Temper and 
contract or purchase order and shall conform to the requirements as ae 
to tensile properties for the specified temper as shown in Table I. 


TABLE I.—MECHANICAL PROPERTIES OF Bars, Rops AND SHAPES. es 


DIAMETER OR Strencts, ELONGATION, 
SECTION” Least DISTANCE TENSILE STRENGTH, MINIMUM, Minimum, 
Across FLats LB, PER SQ. IN. LB. PER SQ. IN.* PER CENT? 
ANNEALED 
Up to 0.125 in., 
All sections i i 
0.126 to 10.0 in.... 35 000 max. 


HEAT TREATED 
Up to 0.125 in 
0.126 to 0.750 in... 
0.751 to 3.000 in... 
3.001 to 8.000 in... 


Rounds, Squares, 
Hexagons and 


Up to 0.750 in. 
thickness......... 
0.751 to 3.000 in. 


* Yield strength is defined as the stress which produces a permanent set of 0.2 per cent of the 
initial gage length. 

> The gage length for measurement of elongation shall be equal to four times the diameter or 
distance across flats except in sections for which a flat tension test specimen is used in which case the 
gage length shall be 2 in. 

* Sizes as follows: Angles and Z-bars up to 6 by 6in.; channels up to 10in.; I-beams and H-beams 
up to 5 in. sizes in standard web or leg thicknesses. 

5. Bend test specimens shall stand being bent through an angle 
of 180 deg. around a diameter equal to four times the thickness of 
the specimen without cracking. 

6. (a) Test coupons shall be selected at random to represent 
each lot of 2000 lb. or fraction thereof, or such other quantity as 
may be mutually agreed upon between the manufacturer and pur- 
chaser. 

(6) The tension test specimen may be a full section of the material, 
or r the standard 0. $05-in. tension test specimens, Fig. 1, machined 


Bp 
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from the test coupon may be. used. In the case of thin material the 
specimen may have the form and dimensions of the standard sheet 
tension test specimen having a width of } in. and a reduced section 
of 2} in. as shown in Fig. 2 

(c) The bend test specimen may be (/) a full section of the 
material or (2) a #-in. round specimen machined from the material or 
(3) a rectangular specimen approximately 1 in. in width and having 


Note :- The Gage Length, thang | Parallel Section | 
Paralle] Section, and 
Fillets shall beas 
Shown, but the Ends - — 


may be of any Shape 
to fit the Holders of 2+ 0.005-- 


the Testing Machine Gage Length 
insuchaWay that the for Elongation 
Load shall be axial. atter Fracture 


Fic. 1.—Standard 2-in. Gage Length Tension Test Specimen. ay od 


23 Min. inGrips 34 Min. between Grips Min. in Grips 
Gagelength 
2 
(See Note) \<---- 2f"Min. 
"Reduced Section O5°to 5 
8" Min. . > 


t = Thickness of Material 
Note : Gradual Faper from Ends of Reduced Section to Middle, 
All Machining Dimensions are Shown below and Testing Dimensions above Specimer,, by « 
The ends shall be symmetrical within 0.01 in. 
Fic. 2.—Standard Tension Test Specimen for Sheet Metals. 


the thickness of the section from which it is taken, or a ratio of width 
to thickness not less than six to one. The edges of the rectangular 
specimen may be rounded to a radius of approximately one-half the 
thickness. 

(d) For material up to 1} in. in diameter or thickness, the tension 
and bend test specimens shall be machined from the center of the 
section; for material 1} in. and over, specimens shall be machined 
from the material midway between the center and the outside of the 
section. Specimens shall be taken parallel to the direction of rolling 
or extrusion. 
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PAD PERMISSIBLE VARIATIONS IN DIMENSIONS 

7. Variations from the specified dimensions for the class of Permissible 
material ordered shall not exceed the amounts shown in Tables II V##tions. 
and ITI. 


By 
WORKMANSHIP AND FINISH 


8. The material shall be of uniform quality and temper, clean, anu 
7 Finish. 
TABLE II.—DIMENSIONS AND PERMISSIBLE VARIATIONS OF ALLOY BARS AND Rops. 
Finisaep Rounps, Squares, Hexacons anp Ocracons; Recranoizs up To 2.75 mm. Wivts, 
vioep Is Nor Greater THAN 3 sq. IN. 


Tolerance, in., plus or minus 


Rotuzp Bar (Including Squares, Hexagons, Octagons and Rectangles) 
Tolerance, in., plus or minus 


sound, smooth, commercially straight or flat and free from pipes, 
laps, cracks, twists, seams, damaged ends and other injurious defects. 


q INSPECTION AND REJECTION 


9. The manufacturer shall afford the purchaser, without charge, Inspection. 
all reasonable facilities to satisfy him that the material is being 
furnished in accordance with these specifications. 

10. Material which fails to conform to these specifications will Rejection. 
be rejected and the manufacturer 
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TABLE III.—DIMENSIONS AND PERMISSIBLE VARIATIONS OF ALLOY SHAPES. 


Saarzs, 
Tolerance on Section Thickness 


| ae Ee +24 per cent of nominal thickness except that the tolerance shall not 
Angles and Z-bars up to 6 by 6 in ......... be less than +0.010 in. 
Tolerance on Over-all Dimensions 


Angles and Z-bars up to 6 by 6in............] Lengths of leg: +24 per cent of nominal lengths, except that the 
minimum tolerance shall be +7 in. 


Over-all width: in. — in. 


Tolerance on Weight 


Angles and Z-bars from 3 by 3 in. to 6 by 6 in.| +24 per cent of the nominal weight for a lot or shipment. 


Saarzs, Extrupep 


Dimensions, in. Tolerance, in., plus or minus 


Rounps, Squares, Recraneies, Hexacons, Ocracons, Bars anp Rops, Exraupsp 


Dimensions, in. Tolerance, in., plus or minus 
0.010 
Variations In Lenora 
Length, ft. Tolerance, in. 
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ALUMINUM SHEET AND PLATES 

A.S.T.M. Designation: B 25-33 T 

This is a Tentative Standard, published for the purpose of eliciting criticism i Pied 
—— and as such is subject to annual revision. 


IsSUED AS TENTATIVE, 1918; ADOPTED IN AMENDED Form, 1929; 
REISSUED AS TENTATIVE, 1933.? 


Scope 
1. These specifications cover aluminum sheet and plate. Com- 


mercial flat sheet shall be supplied on orders for sheet, except where _ me 
coiled or strip sheet is specifically ordered. a 


Manufacture 


2. No scrap shall be used in the manufacture of aluminum 
sheet and plate except such as shall accumulate at the manufacturer's 
plants from’ material of similar composition and of his own 
manufacture. 

CHEMICAL COMPOSITION AND TESTS 


Chemical Composition 


3. The sheet and plate shall contain a minimum of 99 per cent 
aluminum as determined by chemical analysis. 


Samples 

4. Samples for analysis shall be taken from a random sheet to 
represent each 1000 Ib. (453.6 kg.) of sheet, and from a random plate 
to represent each 2000 lb. (907.2 kg.) of plate, or such other quantity 
as may be mutually agreed upon between the manufacturer and the 
purchaser. Samples for analysis may be obtained from the tension 
or bend test specimens described in Section 7. ‘The sample for analysis 
may be prepared by shearing or by drilling or machining without the 
use of any lubricant in such a manner as to give a sample representative 
of the entire cross-section of the sheet or plate. Samples so prepared 
shall be divided into three equal parts, each of which shall be placed 
in a sealed package, one for the manufacturer, one for the purchaser 
and one for an umpire if necessary. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. J. A. 
Gann, Secretary of Committee B-7 on Light Metals and Alloys, Cast and Wrought, The Dow Chemical 
Co., Midland, Mich. 

These specifications are in effect a revision of and replace the former Standard Specifications 
for Aluminum Sheet (A.S.T.M. Designation: B 25 - 29) which were accordingly discontinued in 1933. 

* Accepted for publication as tentative by Committee E-10 on Standards, August 16, 1933. 
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PHYSICAL PROPERTIES AND TESTS 
Tensile Requirements 


5. (a) Sheet: shall be supplied in the temper specified in the hal 
contract or purchase order and shall conform to the following minimum for 
requirements as to tensile properties for the specified temper and § tes 
thickness: No 
y TEMPER THICKNESS, IN. TENSILE STRENGTH, ELONGATION IN 2 IN., 

Aaa 3 3..@). LB. PER SQ. IN. MINIMUM, PER CENT the 
ile Ye 0.013 to 0.019.. 15 500 max. 15 use 
0.020to0.031.. 15500max. 20 © 
0.013to0.019.. 16000min. 48 
«no hie 0.020to0.031.. 16000min. = 5° 
- Half Hard......... 0.032 to 0.050.. 16000min. 
0.051 to 0.113.. 16000 min. = ge 
aaa 0.114t00.250.. 16000min. 10 
0.013 to 0.019.. 19 000 min. 
¥ 0.032 to 0.050.. 19 000 min. Soe 
0.051 to 0.128.. 19000min. 4 
0.013 9.. 22000 mi 1 
3 to 0.019.. 22 min. 
0.020 to 0.031.. 22000min. 
0.032 to 0.050.. 22 000 min. 3 
0 


.051 to 0.128.. 22000 min. 4 


@ This value is required for flat sheet. For coiled sheet in the half-hard temper, the elongation 
may be less than that for flat sheet by 1 per cent in 2in. The maximum thickness of coiled or strip 
sheet commercially available in the half-hard temper is 0.080 in. 


(b) Unless otherwise specified, plate (thickness 0.250 in. and 
over) shall be supplied as rolled (see Explanatory Note 2) and tension 
tests shall not be required. 

(c) If so specified, plate shall be supplied in the soft temper in 
thicknesses from 0.250 to 3.000 in., in which case the tensile strength 
shall not exceed 19,000 lb. per sq. in. and the elongation shall not be 


>: 


less than 25 percentin2in. di 
Bend Tests ad ts he 
6. (a) Bend test specimens taken from sheet in the soft or in th 
the half-hard temper or from plate in the soft temper or as rolled 
shall stand being bent cold through 180 deg. flat on themselves with- di 
out cracking. te 
(b) Bend test specimens taken from sheet in the three-quarter- sr 
hard temper shall stand being bent cold through 180 deg. around a Pee 
pin having a diameter equal to four times the thickness of the sheet mm 
without cracking. sh 
(c) The bend test shall. not be required for sheet in the hard - 


temper. 
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Test Specimens 


7. (a) Tension Tests—Tension test specimens for sheet in the 
half-hard temper shall be taken parallel to the direction of rolling; 
for sheet in the soft, three-quarter-hard and hard tempers, the tension 
test specimens may be taken in any direction. (See Explanatory 
Notes 1 and 3.) For sheet and plate under 0.500 in. in thickness 
the standard sheet tension test specimen shown in Fig. 1 shall be 
used. For plate 0.500 in. or over in thickness, the standard 0.505-in. 

le- 23'Min. in Grips 34 Min. between Grip. the ‘Min.inGrips 


| 


© 


't =Thickness of Material 
shat L Note : Gradual Taper from Ends of Reduced Section to Middle, ii, 4 
All Machining Dimensions are Shown below and Testing Dimensions above Specimen, 
Ine The ends shall be symmetrical within 0.01 in. 


Fic. 1.—Standard Tension Test Specimen for Sheet Metals. 


“7 Radius not less i 


Note :- The Gage Length, thang | Parallel Section 


Paralle/ Section, and d 
Fillets shall be as 
Shown, but the Ends | 


may be of any Shape 
to 7 the Holders of 

in such a Way that the for Elongation ‘ 
load shall beaxial, after Fracture 


Aub % Fic. 2.—Standard 2-in. Gage Length Tension Test Specimen. 


diameter round specimen shown in Fig. 2 or a similar round specimen 


having the maximum possible dimensions proportional to those of 
the standard 0.505-in. diameter specimen shall be used. 

(b) Bend Tests—Bend test specimens may be taken in any 
direction from sheet in the soft, half-hard or three-quarter-hard 
temper and from plate in the soft temper or as rolled. Bend test 
specimens from thin sheet and strip shall be of the full thickness, and 
in the case of strips 1 in. in width or under, of the full width of the 
material. The width of specimens from material over 1 in. in width 
shall be six times the thickness, but not less than 1 in. The edges 
may be rounded to a #s-in. radius. When practicable the length 
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shall be at least 6in. For plates over 0.500 in. in thickness a machined 
bend test specimen 1 by # in. in cross-section and at least 6 in. in 
length shall be used. The edges may be rounded to a }-in. radius. 
When permitted by the inspector, the cross-section may be modified 
to 4 in. square. In the case of plate 2 in. or over in thickness, a 3-in. 
round specimen machined from the material may be used. From 
plate 14 in. or over in thickness, the specimen shall be taken midway 
between the center and surface of the plate. 

Number of Tests 


8. One tension and one bend test specimen shall be taken from 
a random sheet to represent each 1000 Ib. (453.6 kg.) of sheet, and 
from a random plate to represent each 2000 lb. (907.2 kg.) of plate, 
or such other quantity as may be agreed upon between the manu- 
facturer and the purchaser. 


Wi 


le PERMISSIBLE VARIATIONS IN THICKNESS 


wa" 9. The thickness of flat sheet, coiled or strip sheet, and plate, 
shall not vary from that specified by more than the respective toler- 
ances indicated in the following table: 


18 mn. In: Over 18 To OvEeR 36 To OvER56T0 OvER72 TO OvER 90 To 
361%, 541%, 72 IN, 90 102m, 
THICKNESS, IN. THICKNESS TOLERANCE, PLUS OR MINUS, IN. 
0.250 to 0.129...... 0.04T* 0.04T* 0.05T* 0.06T* 0.07T* 0.08T¢ 
0.128 to 0.092...... 0.004 0.0045 0.005 0.007 0.009 0.010 
0.091 to 0.073...... 0.003 0.003 0.004 0.006 
0.072 to 0.051...... 0.0025 0.003 0.004 0.005 
0.050 to 0.037...... 0.002 0.0025 0.003 
0.036 to 0.018...... 0.0015 0.002 
COILED SHEET 
Over 12 To 24 
oF Wore IN., INCL., Over 24 In. 
AND UNDER In in Wivta 
THICKNESS TOLERANCE, PLUS OR MINUS, IN. 
6.908... 0.0035 0.0035 0.004 
0.0025 0.0025 0.0025 
0.040 to 0.0022 0,002 0.0025 
0.029 to 0.002 0.002 0.002 
*T = the nominal thickness. 
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thé 54 1s Over 5470 Over 72 T0 OvER 90 To 
j WIDTH AND 721n., INCL., 90 1N., INCL., 120 INCL. 
a UNDER In WipTH WIDTH 
THICKNESS TOLERANCE, PLUS OR MINUS, PER CENT OF 
¥ NOMINAL THICKNESS 


3.000 to 1.001 
1.000 to 0.501 
0.500 to 0.251 
0.250 to 0.125 6 hee 
WORKMANSHIP AND FINISH 
Workmanship and Finish 
10. All sheet and plate shall be commercially flat and free from 


buckles; they shall be free from injurious surface defects and shall 
have a workmanlike finish. s 


Inspection 


11.*The manufacturer shall afford the inspector representing the 
purchaser, without charge, all reasonable facilities to satisfy him that 
the material is being furnished in accordance with these specifications. 


Rejection 
12. Materials which fail to conform to these specifications will 
be rejected and the manufacturer shall be notified. 


Nore 1.—In the case of sheet in the half-hard temper, there is an appreciable 
difference in the elongation depending upon the direction in which the test 
specimen is taken from the sheet. This measurement made parallel to the 
direction of final rolling is distinctly higher than if the specimen were cut 
perpendicular to this direction. This difference is not observed in hard or soft 
sheet. The inspection of half-hard sheet calls for the use of specimens parallel 
to the direction of final rolling because of the greater contrast with the values 
obtained from hard sheet. The fact that the bend-test specimens may be 
taken without regard to the direction of rolling is evidence that the lower 
elongation across the grain does not indicate a lack of workability. 

Notre 2.—The mechanical properties of ‘‘as rolled” plate lie between 
those of the soft temper and those of the half-hard temper. Thinner plates 
(up to about 0.5 in.), because of the cooling during the rolling operation, have 
strengths which average around the minimum for half-hard temper. As the 
thickness increases the properties approach those of the soft temper. Where 
higher properties are required it is more economical to use a stronger aluminum 
alloy rather than to specify an intermediate temper (half-hard or quarter-hard) 
because of the cost of cold rolling heavy plates. 

Note 3.—The use of grips which insure a uniform axial loading of the test 
specimen is essential, if satisfactory results are to be obtained. 
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ALUMINUM-ALLOY (DURALUMIN) SHEET AND PLATE 
(ALUMINUM-COPPER-MAGNESIUM-MANGANESE)! 


beet A.S.T.M. Designation: B 78 — 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED AS TENTATIVE, 1930; ADOPTED, 1931; REISSUED AS TENTATIVE, 1933.2 


Manufacture 
1. No scrap shall be used in the manufacture of aluminum-alloy 
(duralumin) sheet and plate except such as shall accumulate at the 
manufacturer’s plants from material of similar composition and of his 


CHEMICAL COMPOSITION AND TESTS 7 


Chemical Composition 
2. The sheet or plate shall conform to the following requirements 
as to chemical composition: 


a4 
Chemical Analysis 


3. Samples for analysis shall be taken from a random sheet to 
represent each 1000 Ib. (453.6 kg.) of sheet, and from a random plate 
to represent each 2000 Ib. (907.2 kg.) of plate, or such other quantity 
as may be mutually agreed upon between the manufacturer and the 
purchaser. Samples for analysis may be obtained from the tension 
or bend test specimens described in Section 6. The sample for analysis 
may be prepared by shearing or by drilling or by machining without 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. J. A. 
Gann, Secretary of Committee B-7 on Light Metals and Alloys, Cast and Wrought, The Dow Chemical 
Co., Midland, Mich. 

By adoption of these specifications, the American Society for Testing Materials does not undertake 
to insure anyone utilizing such specifications against liability for infringement of any patent or assume 
any such liability, and such adoption does not constitute a recommendation of any patented or 
proprietary application that may be involved. 

These specifications are in effect a revision of and replace the former Standard Specifications for 
Aluminum-Alloy (Duralumin) Sheet (A.S.T.M. Designation: B 78-31) which were accordingly 
discontinued in 1933. 

— * Accepted for publication as tentative by Committee E-10 on Standards, August 16, 1933, 
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the use of any lubricant in such a manner as to give a sample repre- 
sentative of the entire cross-section of the sheet or plate. Samples 
so prepared shall be divided into three equal parts, each of which 
shall be placed in a sealed package, one for the manufacturer, one for 
the purchaser and one for an umpire if necessary. 

PHYSICAL PROPERTIES AND TESTS ‘nally 
Tensile Requirements 


4. Sheet and plate shall be supplied in the temper specified in 
the contract or purchase order and shall conform to the following 
requirements as to tensile properties for the specified temper and 
thickness: 

STRENGTH, MINIMUM, IN 2 IN,, BEND 


LB. PER * LB. PER MINIMUM, DIAMETER, 
THICKNESS, IN. SQ. IN. . IN. PER CENT Factor,“n’"’ 


.010 to 0.032... 35 000max. 
.033 to 0.064... 35 000max. a 
.065 to 0.128... 35 000max. 12 
.129 to.0.258... 35 000max. 12 

.259 to 0.500... 35 000max. aa 


.010 to 0.020... 55.000 min. 15 
.021 to 0.036... 55 000 min. 18° 
.037 to 0.128... 55 000 min. 18° 
.129 to 0.258... 55 000 min. 15 


.259 to 0.500... 55.000 min. 12 , 
.501 to 1.750... 55.000 min. 10 
Yoo 


0.020 to 0.031... 55 000 min. reso 
0.032 to 0.036... 55 000 min. 
0.037 to 0.064... 55000 min. 
0.065 to 0.128... 55 000 min. pees eo 
0.129 to 0.188... 55 000 min. 


* Yield strength is defined as the stress which produces a permanent set of 0.2 per cent of the 
initial gage length. 

> Por widths 36 in. or over in thicknesses from 0.021 to 0.040 in., inclusive, the elongation may 
be 17 per cent in 2 in. 


Bend Tests 


5. Bend test specimens shall stand being bent cold through an 
angle of 180 deg. around a pin the diameter of which is equal to 
n times the thickness of the sheet without cracking; the value of 
n being shown in the table in Section 4 for the different tempers and 
thicknesses. No bend test 1 is } required for material in thicknesses 
greater than 0.500 in. ; 
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Test Specimens aw 


6. (a) Tension Tests-—Tension test specimens for sheet and 
plate in either of the tempers may be cut in any direction, irrespective 
of the direction of rolling. For sheet and plate under 0.500 in. in 
thickness the standard sheet tension test specimen shown in Fig. 1 
shall be used. For plate 0.500 in. or over in thickness, the standard 
0.505-in. diameter round specimen shown in Fig. 2 or a similar round 
specimen having the maximum possible dimensions proportional to 
those of the standard 0.505-in. diameter specimen shall be used. 


23 "Min. in Grips 34 Min. between Grips “25 Min.in Grips ~- 


| 


w+ 0003" to 0.005%" 


\w+ 0003" to 0.005" 


| 
| Rodis “Radius 05" to Z | 
= Thickness of Material 
Note : Gradual Taper from Ends of Reduced Section to Middle, 
ee Machining Dimensions are Shown below and Testina Dimensions above Specimen. 


The ends shall be symmetrical within 0.01 in. hia. 
: a Fic. 1.—Standard Tension Test Specimen for Sheet Metals. == 


Radius notless \«--------- > 


’ 


Note:-TheGagelength, thang*.| Parallel Section 
Paralle/ Section, and ! 

Shown, but the Ends 

may be of any Shape 

to Fit the Holders of kk------2+ 

insuchaWay that the for Elongation — 
load shall beaxial, after Fracture 


Fic. 2.—Standard 2-in. Gage Length Tension Test Specimen. 


(b) Bend Tests——Bend test specimens for sheet and plate in 
either of the tempers may be cut in any direction, irrespective of the 
direction of rolling. Bend test specimens from thin sheet and strip 
shall be of the full thickness, and in the case of strips 1 in. in width 
or under, of the full width of the material. The width of specimens 
from material over 1 in. in width shall be six times the thickness, but 
not less than 1 in. The edges may be rounded to a ;-in. radius. 
When practicable the length shall be at least 6 in. 

Number of Tests 


7. One tension test specimen shall be taken to represent each 
1000 Ib. (453.6 kg.) or fraction thereof of sheet (thicknesses up to 
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0.258 in.); and one tension test specimen to represent each 2000 Ib. 
(907.2 kg.) or fraction thereof of plate, or such other quantities as 
may be mutually agreed upon between the manufacturer and the 
purchaser. Bend test specimens for material up to 0.500 in. in 
thickness shall be taken in numbers equal to the tension test specimens. 


PERMISSIBLE VARIATIONS IN THICKNESS 


8. The thickness of sheet and plate shall not vary from that 


specified by more than the respective tolerances indicated in the 
following table: 


SHEET 
THICKNESS, IN. THICKNESS TOLERANCES, PLUS OR MINUS, IN. “ 
.250 to 0.129 0.04T* 0.04T* 0.05T* 0.06T* 0.07T* 0.08T? 
.128 to 0.092 0.0045 0.005 0.009 0.010 
.091 to 0.073 0.003 0.004 
.072 to 0.051 , 0.003 0.004 
.050 to 0.037 : 0.0025 0.003 
.036 to 0.018 0.0015 0.002 
0.017 to 0.010 0.0015 0.0015 


Over 72 Over 90 

IN) TOODIN., TO 120 


: '‘Tuickness TOLERANCES, PLUS OR MINUS, PER 
THICKNESS, IN. CENT OF NOMINAL THICKNESS 


3.000 to 1.001 hs 3 4 
1.000 to 0.501 
0.500 to 0.251 5 

6 


0.250 to 0.125 


WORKMANSHIP AND FINISH 
Workmanship and Finish ee 


9. All sheet and plate shall be commercially flat and free from 
buckles; they shall be free from injurious surface defects and shall _ 


have a workmanlike finish. 


INSPECTION AND REJECTION 
Inspection and Rejection 
10. The manufacturer shall afford the inspector representing the 
purchaser, without charge, all reasonable facilities to satisy him that 
the material is being furnished in accordance with these specifications. 
11. Material which fails to conform to these specifications will 
be rejected and the manufacturer shall be notified. 
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‘PENTATIVE SPECIFICATIONS 

FOR 


ALUMINUM-MANGANESE ALLOY SHEET AND PLATE! 


A.S.T.M. Designation: B 79 — 33 T 
This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED AS TENTATIVE, 1930; ADOPTED, 1931; REISSUED AS TENTATIVE, 1933.2 


Scope 

1. These specifications cover aluminum-manganese alloy sheet 
and plate. Commercial flat sheet shall be supplied on orders for 
sheet, except where coiled or strip sheet is specifically ordered. 


Manufacture 

2. No scrap shall be used in the manufacture of aluminum- 
manganese alloy sheet and plate except such as shall accumulate at 
the manufacturer’s plants from material of similar composition and 
of his own manufacture. 


CHEMICAL COMPOSITION AND TESTS i Pet 
Chemical Composition 


3. The sheet and plate shall conform to the following require- 
ments as to chemical composition: 


Aluminum, minimum, per 97.0 

Samples 


4. Samples for analysis shall be taken from a random sheet to 
represent each 1000 lb. (453.6 kg.) of sheet, and from a random plate 
to represent each 2000 Ib. (907.2 kg.) of plate, or such other quantity 
as may be mutually agreed upon between the manufacturer and the 
purchaser. Samples for analysis may be obtained from the tension 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. J. A. 
Gann, Secretary of Committee B-7 on Light Metals and Alloys, Cast and Wrought, The Dow Chemical 
Co., Midland, Mich. 

These specifications are in effect a revision of and replace the former Standard Specifications for 
Aluminum-Manganese Alloy Sheet (A.S.T.M. Designation: B 79-31) which were accordingly 
discontinued in 1933. 

2m 2 Accepted for publication as tentative by Committee E-10 on Standards, August 16, 1933. 
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or bend test specimens described in Section 7. The sample for 
analysis may be prepared by shearing or by drilling or by machining 
without the use of any lubricant in such a manner as to give a sample 
representative of the entire cross-section of the sheet or plate. Samples 
so prepared shall be divided into three equal parts, each of which 
shall be placed in a sealed package, one for the manufacturer, one 


for the purchaser and one for an umpire if necessary. rere: hip 


PHYSICAL PROPERTIES AND TESTS 


Tensile Requirements 


5. (a) Sheet shall be supplied in the temper specified in the con- 
tract or purchase order and shall conform to the following — 


TENSILE ELONGATION 


STRENGTH, IN 2 IN., 
ay LB. PER MINIMUM, 


THICKNESS, IN. SQ. IN. PER CENT 


(0.013 to 0.031 19 000 max. 20 
0.032 to 0.050 19 000max. 23 
0.051 to 0. 19 000 max. 25 


.013 to 0. 19 500 min. 3¢ 
020 to 0. in. 4¢ 


032 to 0. in. §¢ 
051 to 0. in. 6° 
.114 to 0. 
162 to 0. 


013 to 0. 
.020 to 0. 
.032 to 0. 
.051 to 0. 


| .013 to 0. 


~ 


Three-quarter hard 


0.020 to 0. 
0.032 to 0. 
0.051 to 0.128 


WN 


@ This value is required for flat sheet. For céiled sheet in the half-hard temper, the elongation 
may be less than that for flat sheet by 1 per cent in 2in. The maximum thickness of coiled or strip 


sheet commercially available in the half-hard temper is 0.080 in. 

(b) Unless otherwise specified, plate (thicknesses 0.250 n. and 
over) shall be supplied as rolled (see Explanatory Note 2) and tension 
tests shall not be required. 

(c) lf so specified, plate shall be supplied in the soft temper in 
thicknesses from 0.250 to 3.000 in., in which case the tensile strength 
shall not exceed 19,000 lb. per sq. in. and the elongation shall not be 
less than 25 per cent in 2 in, 
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Bend Tests diaz 
— a = 6. (a) Bend test specimens taken from sheet in the soft or in hav 
the half-hard temper or from plate in the soft temper or “as rolled” the 
Shall stand being bent cold through 180 deg. flat on themselves 
without cracking. in é 
re: (b) Bend test specimens taken from sheet in the three-quarter- har 
a. hard temper shall stand being bent cold through 180 deg. around a test 
pin having a diameter equal to four times the thickness of the sheet and 
without cracking. the 
i 
23 Min. inGrips ---><------- 34 Min. between Grips Min.in Grips ~ wid 
Gage length edg 
——— 
| w+0003" to 0.005%" "to 0.005" rad 
(See Note ) 2} "Min. eusese: Radius 05 "ty 3" it ant 
Reduced Section of “t ‘ 
=Thickness of Material Fre 
ot Note : Gradual Taper from Ends of Reduced Section to Middle, mi 
‘ All Machining Dimensions are Shown below and Testing Dimensions above Specimen, 
Chas The ends shall be symmetrical within 0.01 in. ete at Nu 
FG. 1.—Standard Tension Test Specimen for Sheet Metals. 
ad sink 
af 
al 
Radius not less le. > f 
Note +The Gage Length, thang. | Parallel Section | ro 
Parallel Section, and 
Fillets shall beas |... $+001" mé 
may be of any Shape epsineae’ 
to tit the Holdersof 0.005- ad Th 
in such a Way that the 
Load shall be axial. after Fracture shi 


Fic. 2 —Standard 2-in. Gage Length Tension Test. 


ek (c) The bend test shall not be required for sheet in the hard 
temper. 


Test Specimens 

7. (a) Tension Test Specimens.—Tension test specimens for sheet 
in the half-hard temper shall be taken parallel to the direction of 
rolling; for sheet in the soft, three-quarter-hard and hard tempers the 
tension test specimens may be taken in any direction. (See Explana- 
tory Notes 1 and 3.) For sheet and plate under 0.500 in. in thickness 
the standard sheet tension test specimen shown in Fig. 1 shall be 
used. For plate 0.500 in. or over in thickness, the amencees 0.505-in. 
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diameter round spe :imen shown in Fig. 2 or a similar round specimen 
having the maxin.um possible dimensions proportional to those of 
the standard 0.505-in. diameter specimen shall be used. 

(b) Bend Test Specimens.—Bend test specimens may be taken 
in any direction from sheet in the soft, half-hard or three-quarter- 
hard temper and from plate in the soft temper or as rolled. Bend 
test specimens from thin sheet and strip shall be of the full thickness, 
and in the case of strips 1 in. in width or under, of the full width of 
the material. The width of specimens from material over 1 in. in 
width shall be six times the thickness, but not less than 1 in. The 
edges may be rounded to a 7-in. radius. When practicable the 
length shall be at least 6 in. For plates over 0.500 in. in thickness a 
machined bend test specimen 1 by 4 in. in cross-section and at least 
6 in. in length shall be used. The edges may be rounded to a 3;-in. 
radius. When permitted by the inspector, the cross-section may be 
modified to 3 in. square. In the case of plate ? in. or over in thickness, 
a 3-in. round specimen machined from the material may be used. 
From plate 14 in. or over in thickness, the specimen shall be taken 
midway between the center and surface of the plate. 


Number of Tests 


8. One tension and one bend test specimen shall be taken from 
a random sheet to represent each 1000 Ib. (453.6 kg.) of sheet, and 
from a random plate to represent each 2000 lb. (907.2 kg.) of plate, 
or such other quantity as may be mutually agreed upon between the 
manufacturer and the purchaser. 


PERMISSIBLE VARIATIONS IN THICKNESS 
Thickness 


9. The thickness of flat sheet, coiled or strip sheet, and plate, 
shall not deviate from that specified by more than the respective 
tolerances indicated in the following table: 


18 IN. IN OvER 18 To OveR 36 T0 OvER 56 TO OveR72 TO OvER90 TO 
WIDTH AND 36 IN., 54 IN., 72 IN., 90 IN., 102 IN., 

THICKNESS, IN. THICKNESS TOLERANCE, PLUS OR MINUS, IN. 
0.250 to 0.129.... . 0.04T* 0.05T* 0.06T* 0.07T* 0.08T* 
0.128 to 0.092 . 0.0045 0.005 0.007 0.009 0.010 
0.091 to 0.073 ‘ 0.003 0.004 0.006 
0.072 to 0.051 P 0.003 0.004 0.005 
0.050 to 0.037 ‘ 0.0025 0.003 
0.036 to 0.018 0.0015 0.002 0.0025 


0.017 to 0.010 0.0015 0.0015 0.002 


*T = the nominal thickness. 
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Over 12 To 24 
12 In WivtH IN., INCL., Over 24 IN. 
AND UNDER In WIDTH in WIDTH 
THICKNESS, IN. THICKNESS TOLERANCE, PLUS OR MINUS, IN. 
0.003 0.003 0.004 
0.0025 0.003 0.003 


nd 54 in. Over 54 To Over 72 To Over 90 To 
WipTH AND 721n., INcL., 90 INCL., 120 INCL., 


THICKNESS TOLERANCE, PLUS OR MINUS, PER CENT OF 
THICKNESS, IN, - NOMINAL THICKNESS 
wil 3 3 4 5 
5.000 00: okt ok 4 4 5 
5 6 pot to 


WORKMANSHIP AND FINISH proba 


Workmanship and Finish ley 


10. All sheet and plate shall be commercially flat and free from 
buckles; they shall be free from injurious surface defects and shall 
have a workmanlike finish. 


INSPECTION AND REJECTION sie 
Inspection 
11. The manufacturer shall afford the purchaser, without charge, 
all reasonable facilities to satisfy him that the material is being fur- 
nished in accordance with these specifications. ae: 


12. Material which fails to conform to these specifications will 
be rejected and the manufacturer shall be notified. = 


EXPLANATORY NOTES 
‘ 8 Nore 1.—In the case of sheet in the half-hard temper, there is an appreciable 
difference in the elongation depending upon the direction in which the test 
specimen is taken from the sheet. This measurement made parallel to the 


direction of final rolling is distinctly higher than if the specimen were cut, 
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perpendicular to this direction. This difference is not observed in hard or soft 
sheet. The inspection of half-hard sheet calls for the use of specimens parallel 
to the direction of final rolling because of the greater contrast with the values 
obtained from hard sheet. The fact that the bend test specimens may be 
taken without regard to the direction of rolling is evidence that the lower 
elongation across the grain does not indicate a lack of workability. 

Note 2.—The mechanical properties of “as rolled” plate lie between 
those of the soft temper and those of the half-hard temper. Thinner plates 
(up to about 0.5 in.), because of the cooling during the rolling operation, have 
strengths which average around the minimum for half-hard temper. As the 
thickness increases the properties approach those of the soft temper. Where 
higher properties are required it is more economical to use a stronger aluminum 
alloy rather than to specify an intermediate temper (half-hard or quarter- 
hard) because of the cost of cold rolling heavy plates. 

Norte 3.—The use of grips which insure a uniform axial loading of the test 
specimen is essential, if satisfactory results are to be obtained. Puts: 
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ee TENTATIVE METHODS OF CHEMICAL ANALYSIS 
OF 


ALUMINUM AND LIGHT ALUMINUM ALLOYS! 


a A.S.T.M. Designation: B 40-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


ISSUED, 1921; REVISED, 1923, 1925, 1926, 1927, 1928, 1933.2 


These methods of analysis contemplate the chemical analysis of aluminum 
and aluminum alloys as covered by standard and tentative specifications of the 
American Society for Testing Materials. 


DETERMINATION OF SILICON 

Pe 1. The following solutions will be required: 
(a) “Acid Mizxture.”—Mix 1200 ml. of H:SO, (25 per cent by 
volume), 600 ml. of HCl (sp. gr. 1.20) and 200 ml. of HNO; (sp. 
gr. 1.42). 

(b) Sulfuric Acid (25 per cent)—Slowly stir 250 ml. of H:SO, 
(sp. gr. 1.84) into distilled water and dilute to 1 liter. 
Method 


2. (a) Dissolve 1 g. of the well-mixed sample in 30 ml. of the 
acid mixture in a covered casserole or beaker (Note 1). When the dril- 
lings are completely dissolved, boil the solution to complete expulsion 
of HNO; and HCl and heat until copious fumes of H:SO, have been 
given off for 5 minutes. Cool, and take up the residue with 10 ml. 
of H,SO, (25 per cent) and 100 ml. of water. Boil to complete solution 
of the sulfates and filter (Note 2) on a low-ash filter paper using 
added low-ash filter paper pulp. Wash the residue with hot water 
until free from sulfates and ignite in a platinum crucible. Fuse the 
residue (Note 3) with not more than 2 g. of NasCO; and treat the 
fused mass in a casserole or beaker with sufficient H,SO, (1:3) to 
prevent formation of solid cake of sodium sulfate when taken to 
fumes. The crucible should be washed and set aside. Evaporate 
the solution until it fumes strongly to separate the SiO». Cool, 
dilute to about 100 ml., warm till the salts are dissolved, filter the 

1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. E. E. Thum, 


Secretary of Committee B-2 on Non-Ferrous Metals and Alloys, 7016 Euclid Ave., Cleveland, Ohio. 


: 
& Latest revision accepted by Committee E-10 on Standards, September 2, iy wepee toms 
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used pulp, wash well, ignite in a platinum crucible at 500 C. for 
removal of carbon, finish ignition at 1000 C., weigh. Moisten ash 
with water, add a few drops of H,SO, (1:3), then add a few milliliters 
of HF, carefully evaporate till dry, ignite and again weigh. 

(b) Calculation—From the difference between the two weights 
deduct a blank obtained from the reagents and filter (Note 1). The 
rest of the loss i in weight represents SiO; comsesponding. to the Si i in 
the metal. 

Si = X 0.4672 

Note 1.—Blanks should be carried along with all reagents and the proper 
corrections made. 

Norte 2.—Since there may be a slight loss of silicon in the filtrates from the 
silica filtrations, this amount may, for accurate work, be recovered by repeated 
evaporations of the filtrates. 

Norte 3.—In routine analysis, fusion of the first H:SO, residue with Na,CO; and 
subsequent treatment to the point of treating the ash with HF may be omitted. 
The first residue may be weighed and treated with HF, etc., as directed for the 
second H:SQ, residue. This, however, should not be done if the residue after ignition 


is dark colored. 
DETERMINATION OF TITANIUM 
Apparatus +h. { 

3. Nessler tubes or some form of colorimeter will be required. n 
Solutions Required 

4. The following solutions will be required: 

(a) Hydrogen Peroxide, U.S.P.—This reagent must be free from 
HF. 

(b) Standard Titanium Solution.—This solution is. best prepared 
and standardized as follows:! 

Potassium titanium fluoride, K,TiF., best serves as the starting 
point for the preparation of the standard solution. Recrystallize a 
quantity from boiling water in platinum one or more times, dry, and 
preserve in a glass-stoppered bottle. Roughly weigh enough of the 
salt to provide a little more than 1 g. of TiO2, transfer to a platinum 
dish, treat with 100 ml. of dilute sulfuric acid (1:1) and evaporate 
till fumes of sulfuric acid escape freely. Cool, wash down the sides 
of the dish, evaporate as before and then repeat the operation again 
to make sure that all hydrofluoric acid is expelled. Cool, and dilute 
with water to 1 liter. Withdraw two or more 50-ml. portions, dilute 
to 200 ml., heat to boiling and render faintly ammoniacal. Continue 
the boiling for 1 to 3 minutes, filter, and wash the precipitate with 
hot water until free from alkali salts. Ignite moist in the filter, 
finally over the blastlamp, and weigh. Calculate the TiO, content 


1 Hillebrand and Lundell, “Applied Inorganic Analysis,” p. 458, John Wiley and Sons, Inc., 
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per milliliter of solution and affix the result to the bottle containing 
it. The stopper of the bottle should be coated with vaseline and the 
needed quantities of solution withdrawn by a dry pipette, never 
poured. In a solution so prepared there is not enough alkali sulfate 
to weaken the color when peroxidized. 

Method 


5. (a) See the “Determination of Silicon,” Section 2. Fuse 
the non-volatile residue remaining after the silicon determination 
in a small amount of potassium bisulfate, take up in a small amount 
of H.SO, (5 per cent) and add to the filtrates and washings from the 
silicon determination. Evaporate the solution to approximately 
100 ml. and treat with 5 ml. of H,SO, (sp. gr. 1.84) and 3 g. of iron- 
free zinc. Heat until the zinc is nearly dissolved and the reduction 
of copper is complete. Decant the solution into another beaker, 
wash the zinc and copper with hot water and continue the evaporation 
of the solution to approximately 75 ml. Cool and transfer to a 100-ml. 
Nessler comparison tube, add 5 ml. of H,O, (3 per cent) and dilute 
to the 100-ml. mark. In another tube, place 88 ml. of H,O, 5 ml. of 
H.SO, (sp. gr. 1.84) and cool. Add 5 ml. of H,O, (3 per cent) and then 
from a burette add the standard titanium solution until the colors 
match (Note). 

(b) Calculation —The volume of the standard solution required 
multiplied by 100 times its titre represents the percentage of titanium 
in the sample. 


Note.—The filtrate and washings from the silicon determination should 
ordinarily be colorless. If light yellow owing to iron, the standard comparison 
solution should be brought to the same tint with ferric sulfate solution before adding 
the hydrogen peroxide. 

In case the amount of titanium is high the solution may be diluted to a definite 

volume and aliquot portions taken for the colorimetric test. 


Apparatus’ 


6. (a) Electrodes —The electrodes recommended are of the sta- 
tionary and not of the rotating type, as the stationary require less 


1 The electrolytic method is preferred for the determination of copper no matter what the 
percentage. 

Copper, when present in small amounts, may also be determined by potassium cyanide titration. 
See the Standard Methods of Chemical Analysis of Alloys of Lead, Tin, Antimony and Copper 
(A.S.T.M. Designation: B 18) of the American Society for Testing Materials, 1933 Book of 
A.S.T.M. Standards, Part I, p. 822. 

? This apparatus is identical with that used in the Standard Methods of Chemical Analysis of 
Manganese Bronze (A.S.T.M. Designation: B 27), see 1933 Book of A.S.T.M. Standards, Part I, p. 665. 
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operator’s time and there is less chance for erroneous results to be 
obtained than with the other kind. Rapid and accurate results are 
obtained with stationary electrodes made from platinum gauze. 

(b) Cathodes-—Platinum cathodes may be formed either from 
plain or perforated sheets, or from wire gauze, and may be either 
open or closed cylinders. They should give a depositing surface, 
counting both sides, of approximately 100 sq. cm. Gauze cathodes 
are recommended, and are best made from gauze containing approxi- 
mately 400 meshes per sq. cm. (50 meshes per linear inch). The 
cathode should be stiffened by doubling the gauze for about 3 mm. 
at the top and at the bottom of the cylinder. The cylinder should 
be approximately 30 mm. in diameter and 30 mm. in height. The 
stem should be made from 1.14-mm. or 1.29-mm. wire, flattened and 
welded the entire width of the gauze; the height over all should be 
approximately 130 mm., and the gauze should be sand blasted. 

(c) Anodes.—Platinum anodes may be of the spiral type when 
used in the determination of copper by electrolysis, or in the electrolytic 
determination of lead when it is present in amounts not over 0.2 
per cent. When used in electrolytic determination of copper and 
lead together in samples containing 0.2 per cent lead or over, the 
anodes should be of wire gauze. Spiral anodes should be made from 
1.02-mm. or 1.14-mm. wire formed into a spiral of 7 turns having a 
height of approximately 51 mm. and a diameter of 16 mm., the length 
over all being approximately 145mm. Platinum gauze used in making 
anodes should contain approximately 400 meshes per sq. cm. (50 
meshes per linear inch). The gauze should be formed into closed 
cylinders approximately 12 mm. in diameter and 30 mm. in height. 
The cylinders should be stiffened by doubling the gauze for about 
3 mm. at the top and at the bottom. ‘The stem should be made 
from 1.02-mm. or 1.29-mm. wire, flattened and welded the entire 
width of the gauze; the height over all should be approximately 
137 mm., and the gauze should be sand blasted. 


7. The following solutions will be required: ce 
(a) Sodium Hydroxide Solution.—Dissolve 250 g. of NaOH in 
distilled water and dilute to 1 liter. 
(b) Nitric Acid (1:1).—Dilute 500 ml. of HNO; (sp. gr. 143) to 


1 liter with distilled water. 

8. (a) Dissolve 10 g. of the sample it in a large casserole or en 

with 150 ml. of the NaOH solution. This should be added in small 
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portions as the action is vigorous for atime. After the action slackens, 
complete solution may be hastened by warming. When no evidence 
of further reaction can be seen, dilute to about 700 ml. with water 
at the boiling temperature. Filter through a strong paper and wash 
(Note 1). 

(b) Dissolve the residue from the paper with 25 ml. of hot HNO; 
(1:1) into a beaker for electrolyzing, and wash the filter thoroughly 
with hot water. Boil to expel oxides of nitrogen, add 6 to 8 ml. of 
H.SO, (1:1), dilute to about 150 ml. and electrolyze. Use a 
weighed, sand-blasted cathode and a current of from 3 to 5 amp. 
When the solution is colorless and 1 ml. of the solution gives no 
copper test with hydrogen sulfide water on a porcelain plate, remove 
the solution from the electrodes quickly without interrupting the 
current (Note 2). Quickly rinse the cathode in distilled water and 
then dip it in two successive baths of alcohol. Shake off the excess 
alcohol and ignite the remainder by bringing it to the flame of an 
alcohol lamp. Keep the cathode moving continually while the alcohol 
burns. Weigh as metallic copper. 

Norte 1.—It is not anticipated that the aluminum will contain tin. In case 
tin has been found it will be preferable to precipitate with H:S. The sulfides should 


then be dissolved, digested in HNO, (1:1), the metastannic acid filtered off and the 
electrolysis then carried out. 


Note 2.—A staining of the anode indicates the presence of lead or manganese. 


DETERMINATION OF COPPER 
Iopme MetHop (OPTIONAL) 
Solutions Required 

9. The following solutions will be required: 

(a) “Acid Mixture.”,—Mix 1200 ml. of H,SO, (25 per cent by 
volume), 600 ml. of HCl (sp. gr. 1.20) and 200 ml. of HNO, (sp. gr. 
1.42). 

(b) Sulfuric Acid (25 per cent).—Slowly stir 250 ml. of H,SO, 
(sp. gr. 1.84) into distilled water and dilute to 1 liter. 

(c) Nitric Acid (1:1).—Dilute 500 ml. of HNO, (sp. gr. 1.42) to 
1 liter with distilled water. 

(d) Hydrogen Sulfide Wash Solution—Saturate a 1 per cent 
solution of H;SO, with H,S. 

(e) Acetic Acid (Glacial). 


(g) Potassium Iodide Solution—Dissolve 30 g. of potassium 


nee te iodide in distilled water and dilute to 100 ml. 
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(hk) Sodium Thiosulfate Solution (0.05 N).—Dissolve 12.41 g. of 
Na2S203 5H20 in 1 liter of distilled water. 1 ml. should be equivalent 
to approximately 0.003 g. of copper. Store in an amber bottle. 

(¢) Starch Solution—Make a paste of 1 g. of soluble starch in 
cold water, and add 150 ml. of hot water and boil 2 to 3 minutes. 
Cool before using. Make as required. 

Method 


10. Dissolve 2 g. of the sample in 55 ml. of the acid mixture as 
for the determination of silicon described in Section 2, and continue 
till the first silica filtrate has been obtained. Heat the filtrate to 
boiling and pass in a rapid stream of H.S for 5 minutes. Filter through 
a low-ash filter paper, using a little paper pulp, and wash with hydrogen 
sulfide wash solution. Ignite in a porcelain crucible at 500C. Trans- 
fer the residue to a 250-ml. Erlenmeyer flask, washing out the crucible — 
with hot HNO; (1:1). Add a few drops of H,SO,and evaporate until 
most of the H,SO, has been driven off. Cool, add 3 ml. of acetic — 
acid, 25 ml. of water, and boil gently until salts are in solution. Cool, 
add 10 ml. of KI solution, and titrate with standard sodium thiosulfate _ 
solution. A few drops of starch solution are added as an indicator — 
near the end of the titration. Standardize the sodium thiosulfate 
solution by titrating aliquot portions of a solution of copper sulfate, 
whose copper content has been determined electrolytically. Swabig 


fo 


(For SAMPLES CONTAINING UNDER 1.5 PER CENT OF 


11. The following solutions will be required. and 

(a) Acid Mixture.—Slowly stir 400 ml. of H,SO, (sp. gr. 1.84) into = ‘a 
distilled water, cool and add 400 ml. of HNO; (sp. gr. 1.42). Then | Ma 
dilute the mixture with distilled water to a total volume of 1 liter. 

(b) Silver Nitrate-——Dissolve 1.33 g. of AgNO, in 1 liter of ae 


(As,Os3) in a 300-ml. Erlenmeyer flask, add 45 g. of NasCOs and 150 ml. “ 


of distilled water. Heat the flask and contents on the steam bath = * 


to 1 liter with distilled water. 
(d) Standard Sodium Arsenite Solution.—Mix 200 ml. of the stock 
sodium arsenite solution 2500: of Gistilied stand- 
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ardize against a measured volume of a standard KMn0Q, solution 
that has been reduced and treated as in the method, or against a 
suitable standard metal or alloy of the U. S. Bureau of Standards. 
One cubic centimeter of this solution should be equivalent to approxi- 
mately 0.00035 g. of manganese. 

(e) Ammonium Persulfate—Dissolve 6 g. of ammonium persulfate 
(NH,)2S20s, in 100 ml. of distilled water. This solution should be 
made up as needed as it deteriorates rapidly (Note). 

Note.—The ammonium persulfate must be tested for its strength. A good 


grade should contain about 95 per cent of (NHj,)2520s; some lots contain no more 
than 25 per cent of the salt. 


Method 


12. Use 1 g. of the sample if the manganese is not over 0.2 per 
cent (Note). For a higher manganese content adjust the size of 
sample so that it will not contain more than 0.002 g. of manganese. 
Place it in a 250-ml. Erlenmeyer flask with 30 ml. of the acid mixture 
and heat until solution is complete. Boil until oxides of nitrogen are 
expelled. Dilute to 100 ml. with boiling-hot water, add 20 ml. of 
AgNO; solution and 30 ml. of the persulfate solution, then remove to 
a moderately warm place to stand for a few minutes for complete 
development of the permanganic acid. Cool to below 25 C. and 


titrate with the standard sodium arsenite solution to the disappearance 
of the pink color. 


Note.—Large amounts of permanganic acid are unstable; on that account 
samples which contain large amounts of manganese should have correspondingly 
small samples weighed out. 


If it is desired, larger amounts of the sample can be used and correspondingly 
greater amounts of AgNO; and (NH,):S,Os (preferably in the form of stronger 
solutions). tn 

Bismuthate Method 
(OPTIONAL.) 
‘es (For SAMPLES CONTAINING LESS THAN 1,50 PER CENT MANGANESE.) 
Solutions Required 


13. The following solutions will be required: 

(a) Acid Mixture—Slowly stir 400 ml. of H,SO, (sp. gr. 1.84) 
into distilled water, cool and add 400 ml. of HNO; (sp. gr. 1.42). 
Then dilute the mixture with distilled water to a total volume of 
1 liter. 

(b) Nitric Acid (1:3).—Dilute 250 ml. of HNO; (sp. gr. 1.42) 
to 1 liter with distilled water. 

(c) Dilute Nitric Acid (3 per cent)—Dilute 30 ml. of HNO; (sp. 
gr. 1.42) to ¢ liter with distilled water. 
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(d) Standard Permanganate Solution.—Dissolve 1 g. of KMnO, 
in 1 liter of distilled water. Allow it to stand for at least one week 
and then filter through purified asbestos. Standardize against 0.1 g. 
portions of pure sodium oxalate. One cubic centimeter of this solution 
should be equal to approximately 0.00035 g. of manganese. 

(e) Standard Ferrous Ammonium Sulfate Solution.—Dissolve 12.4 
g. of ferrous ammonium sulfate crystals in 950 ml. of distilled water, 
and add 50 cc. of H2SO, (sp. gr. 1.84). 


Method 


14. (a) In a 250-ml. Erlenmeyer flask, dissolve 1 g. of the sample 
Note 1) in 30 ml. of acid mixture by warming on a water bath until 
solution is complete. 

(b) When solution is complete heat to expel all oxides of nitrogen 
and cool. Dilute with 50 ml. of HNO; (1:3) and add 0.5 g. of sodium 
bismuthate (Note 2). Heat for a few minutes until the purple color 
has disappeared with or without the precipitation of manganese 
dioxide. Add a little ferrous ammonium sulfate solution until the 
solution becomes clear, and boil until the oxides of nitrogen are 
expelled. Cool, add an excess of sodium bismuthate and agitate for 
a few minutes. Add 50 ml. of 3 per cent HNO,, and filter through an 
alundum crucible or an asbestos pad (Note 3). Wash with 50 ml. 
of HNO; (3 per cent). Add from a pipette or a burette 10 to 50 ml. 
(depending on the amount of permanganic acid) of ferrous ammonium 
sulfate solution and titrate with the KMn0O, solution (Note 4). 

(c) In exactly the same manner carry through a blank determina- 
tion, using the same amounts of acid mixture of HNO; (1:3) and of 
sodium bismuthate as was done with the regular sample. Finally, 
add the exact volume of ferrous ammonium sulfate employed and 
titrate with the KMnQ, solution. 

(d) Calculation.—The difference between the volumes required 
in the two titrations represents the manganese in the sample, and 
the percentage is found by multiplying this volume by 100 times the 
manganese titre of the permanganate solution. 


Note 1.—Large amounts (above 0.01 g. of manganese per 100 cc. of solution) of 
permanganic acid are unstable; the method can be used with satisfaction for alloys 
containing high percentages of manganese by decreasing the size of the sample. 

Note 2.—The sodium bismuthate reagent should be tested for manganese and 
used only if its absence is shown. 

Note 3.—The filtrate from the bismuthate must be perfectly clear, as the least 
particle of bismuthate carried into the filtrate will vitiate the results. 

The solution must be cold at time of filtration and titration. 
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Note 4.—Instead of employing the method of reducing permanganic acid by 
means of standardized ferrous ammonium sulfate solution and titrating the excess 
of the reagent, it is possible to reduce the permanganic acid by standard sodium- 
arsenite solution. See the determination of manganese by the persulfate method, 
Sections 11 and 12. 


PP 
DETERMINATION OF IRON any 


15. The following solutions will be required: 

(a) “Acid Mixture.””—Mix 1200 ml. of H:SO, (25 per cent by 
volume), 600 ml. of HCl (sp. gr. 1.20) and 200 ml. of HNO, (sp. gr. 
1.42). 

(b) Tartaric Acid Solution Dissolve 25 g. of tartaric acid in 
distilled water and dilute to 100 ml. 

(c) Hydrogen Sulfide Wash Solution—Saturate a 1 per cent 
solution of H,SO, with HS. 

(d) Dilute Ammonium Salt Wash Solution —Neutralize a 1 per 
cent solution of sulfuric acid with ammonium hydroxide and add a 
slight excess of the latter reagent. Pass HS through this solution 
short of saturation. Use only freshly made solution. 

(e) Standard Potassium Permanganate Solution.—Dissolve 1 g. of 
KMnQ, in 1000 ml. of H,O, and allow to stand for several days in 
a glass-stoppered bottle in a dark closet. Filter the solution through 
prepared asbestos and standardize against 0.1000-g. portions of pure 
sodium oxalate. Each milliliter is equivalent to approximately 
0.00177 g. of iron. ai 

16. Dissolve 1 g. of the sample in an acid mixture as for the 
determination of silicon described in Section 2, and continue till the 
first residue has been ignited. Volatilize the silica and silicon by 
heating with a little hydrofluoric, nitric, and sulfuric acids; evaporate 
to fumes, and add to the original filtrate. If desired, the filtrate and 
residue from the silicon determination may be used instead of a 
separate sample. Stir in 25 ml. of the tartaric acid solution (25 per 
cent) (Note 1). Pass in H,S and filter off the precipitate, washing 
with hydrogen sulfide water. Add NH,OH to the filtrate in small 
excess. ‘Treat with HS for one minute, warm to coagulate the 
precipitated sulfide, then cool, filter and wash with dilute ammonium 
salt wash solution. Dissolve the sulfide from the filter with 40 ml. 
of warm H,SO, (1:6), washing the paper thoroughly with hot water. 
Boil until all HS is expelled. To the hot solution add a strong solution 
of KMn0Q, by drops till a small excess is shown by a pink color which 
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persists. Reduce with H.S and place flask upon hot plate. Add 
four or five solid glass beads of approximately 5 mm. in diameter 
to prevent bumping. To remove H,S, boil vigorously until volume is 
reduced 50 per cent. Cool and titrate with the standard potassium 
permanganate solution (Note 2). 


Note 1.—The effect of tartaric acid is to form complexes with aluminum, 
vanadium, chromium, titanium, etc., preventing their precipitation as hydroxides. 

Norte 2.—Results of titration should be checked with a blank determination 
made on corresponding amounts of solutions used. 

Iron may be directly determined on the filtrate obtained from the insoluble 
residue in the determination of silicon. Add strong potassium permanganate 
solution by drops until a pink color persists. Reduce with H.S, boil out H:S and 
titrate as in the formal method. 


17. The following solutions willbe required: = © 
(a) Hydrochloric Acid (sp. gr. 1.19). ‘na thipettaiebittitos 


(b) Nitric Acid (sp. gr. 1.42). Ts 


(c) Ammonia Water (sp. gr.0.90). 


(d) Tartaric Acid Solution—Dissolve 25 g. of tartaric acid in 
distilled water and dilute to 100 ml. 

(e) Formic Acid Mixture——Dilute 200 ml. of formic acid (sp. gr. 
1.20) to 970 ml. with distilled water and add 30 ml. of ammonia 
water (sp. gr. 0.90). 

({) Dilute Formic Acid Mixture Wash Solution—Dilute 25 ml. 
of the formic acid mixture to 1 liter with distilled water and saturate 
with HS. 

(g) Nitric Acid (1:1).—Dilute 500 ml. of HNO; (sp. gr. 1.42) 
to 1 liter with distilled water. 

Method 


18. Weigh a 2-g. sample into a'400-ml. beaker, cover with 100 ml. 
of distilled water and add 20 ml. of HCl. When reaction subsides, 
add 1 ml. of concentrated HNO;. Boil to complete solution. Dilute 
to 150 ml. with hot water, filter with a little pulp and wash with hot 
water. To the filtrate add 50 ml. of tartaric acid solution; make 
just neutral to methyl red with ammonia water. Add 25 ml. of 
formic acid mixture. Heat to boiling and pass in a rapid stream of 
HS for 15 minutes. Let settle a short time and then filter through a 
low-ash filter paper with a little paper pulp. Wash with dilute formic 
acid wash solution and ignite in a porcelain crucible at 500 C. Trans- 
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i baa 20. The following solutions will be required: 
‘= (a) Sodium Hydroxide.—Dissolve 250 g. of NaOH (C. P. — 
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fer the residue to a 200-ml. tall form beaker with the aid of a little 
water and digest with 3 ml. of ammonia water for 5 minutes. Wash 
out the crucible with hot HNO; (1:1) and add sufficient HNO; (1:1) 
to make a total of 20 ml. Boil to solution, dilute to 150 ml. with hot 
water and electrolyze. Use a weighed anode and a current of 0.5 amp. 
When electrolysis is complete, remove solution quickly from électrode 
without interrupting the current and quickly rinse the anode in 
distilled water, then dip into two successive baths of alcohol. Shake 
off excess alcohol and dry at 210 C. for 30 minutes. Cool and weigh 


as PbO. 


Pb = PbO, (Empirical) X 0.8643 


Apparatus 

19: Mercury Cathode Equipment.—This may be a simple 400-ml. 
beaker with 20 to 25 ml. of mercury in the bottom which is connected 
by a platinum wire so as to form the cathode. The anode is a plain 
platinum spiral. A Melaven cell may be used. GAM EO EE 


Solutions Required 


in 1 liter of distilled water. a ar 

(c) Sulfuric Acid (1:1). —Add 500 ml. of H:SO, (sp. g gr. 1, 84) 
to 500 ml. of distilled water and cool. 

(d) Hydrochloric Acid (sp. gr. 1.19). 

(e) Hydrochloric Acid (1:1).—Dilute 500 ml. of HCl to 1 liter 
with distilled water. 

(f) Bromine Water.—Saturate 100 ml. of distilled water with 
bromine. 

(g) Ammonium Chloride Wash Solution—Neutralize HCl (1 per 
cent) with NH,OH, adding 0.5 ml. per liter in excess. 

(h) Ammonium Oxalate.—Saturate 100 ml. of distilled water with 
ammonium oxalate (NH,)2C20,. 

(t) Di-ammonium Phosphate.—Saturate 100 ml. of distilled water 

Ammonia Water (sp. gr. 0.90). ot! 
Method 

21. (a) Dissolve 10 g. of the sample ( Note 1) in a large casserole or 
beaker with 150 ml. of NaOH solution. This should be added in small 
portions, as the action is vigorous fora time. After the action slackens, 
complete solution may be hastened by warming. When no evidence 
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of further reaction can be seen, dilute to about 700 ml. with water at 
boiling temperature. Filter through a strong paper and wash well 
with hot water. Wash the residue back into the original beaker. 
Wash the paper with hot HCl (1:1) and a few milliliters of HNOs. 
Add 20 ml. of H,SO, (1:1) and evaporate to copious fumes. Cool, 
dilute to 100 ml. with hot water. Boil until all salts are in solution, 
allow to settle and filter while hot with a little filter paper pulp. 
Wash well with hot water. 

(b) To the filtrate add NH,OH until a slight permanent precipi- 
tate forms, warm and add H,SO, (1:1) dropwise till the precipitate 
redissolves. Make up to 200 ml. and electrolyze with 0.20 amp. in 
16 hr. Decant, wash the mercury with cold water, and filter. 

(c) To the electrolyte add 10 ml. of concentrated HCl and make 
just alkaline with NH,OH to methylred. Filter, wash with ammonium 
chloride wash solution, return the paper to the beaker, add 10 ml. 
of HCl (1:1). Macerate the paper, dilute to 100 ml., make just 
alkaline to methyl red with NH,OH. Filter and wash. Add 1 g. 
of ammonium persulfate, NH,S,0s, 1 ml. of NH,OH, and heat to 
boiling. Filter with a little paper pulp and wash with hot water. 

(d) Adjust the volume to 150 ml. and add 10 ml. of saturated 
ammonium oxalate solution, make alkaline with NH,OH and warm 
for 1 hr., keeping the solution ammoniacal and the volume not over 
100 ml. Filter through a low-ash filter paper and wash with a small 
amount of hot water. 

(e) Make the filtrate just acid with HCl, then add 20 ml. of 
saturated di-ammonium phosphate. Cool and add NH,OH drop by 
drop, while stirring vigorously (avoid hitting the glass sides), until 
the precipitate can no longer be seen to form. Then add excess 
ammonia up to one-tenth of the volume of the solution. 


(f) Allow the solution to stand at least 8 hr. and overnight, if _ ie i 


possible, then filter, using a low-ash paper pulp. Use an ashless, 
close-textured paper and wash with ammonia (2 per cent). (See 
Note 2.) Dry, burn in a small crucible, ignite at 1000 C., cool, weigh 

as and calculate Mg. fy 


Mg = Mg:P,O; X 0.2184 Deduct Blank, 
NoTE 1.—For 0.05 to 0.10 g. of magnesium use 10 g. of sample; for 0.10 to 0.15 
g. of magnesium use 5 g. of sample, and for a magnesium content over 0.15 g. use 
2 g. of sample. 
Adjust method of decomposition to suit. 
NoTeE 2.—In many cases, it is advisable to redissolve and reprecipitate, 
particularly where magnesium is unusually high. 
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aes DETERMINATION OF ZINC (UNDER 1 PER CENT) 


Wi 


22. The following solutions will be required: __ 
(a) Sulfuric Acid (1:1).—Slowly stir 500 ml. of H,SQ, into 


500 ml. of distilled water and cool. ban 
(b) Hydrochloric Acid (sp. gr. 1.19). oot ap 
(c) Nitric Acid (sp. gr. 1.42). 


(d) Hydrogen Sulfide Water—Saturate an HCl (1 per cont) 
solution with H,S, as required. 

(e) Ammonia Water (sp. gr. 0.90). So 

(f) Formic Acid Mixture-—Dilute 200 ml. of formic acid (sp. gr. 
1.20) and 30 ml. of ammonia to 1 liter with distilled water. 

(g) Dilute Formic Acid Mixture Wash Solution —Dilute 25 ml. of 


the formic acid mixture to 1 liter with distilled water and saturate 7 
with H,S. 

(h) Hydrochloric Acid (1:3).—Dilute 250 ml. of HCI (sp. gr. 1.19) 
to 1 liter with distilled water. eal 

(i) Tartaric Acid.—Dissolve 25 g. of tartaric acid in distilled 
water and dilute to 100 ml. 

(7) Ammonium Mercuric Thiocyanate.—Dissolve 32 g. of ammo- 1 
nium thiocyanate in 200 ml. of distilled water. Stir in 27 g. of be 
mercuric chloride while diluting to 500 ml. Settle two days and filter 
off the slight yellow sediment formed. of 
Method Wi 

23. (a) Weigh a 2-g. sample into a 400-ml. beaker, cover with 
100 ml. of water and add 20 ml. of concentrated HCl. When reaction wi 
subsides add 1 ml. of HNO;. Boil to complete solution of copper. 

Dilute to 200 ml., add 5 ml. of concentrated HCl, and pass in a rapid dis 
stream of H.S for 3 minutes. Filter with small amount of paper M 
pulp and wash with hydrogen sulfide water. Boil the filtrate 10 

minutes to expel H.S, cool somewhat, and add 50 ml. of tartaric acid 

solution. Dilute to 300 ml. and make just neutral to methyl red with ~ 
ammonia water. Then add 25 ml. of formic acid mixture, heat to ~ 
boiling and pass in a rapid stream of HS for 15 minutes. Settle a : 
short time and filter through a low-ash filter paper with a little paper we 
pulp. Wash with dilute formic acid mixture wash solution. i 

(b) Dissolve the precipitate into the original beaker with hot -_ 
HCl (1:3), washing the paper thoroughly with hot water. Add 10 ml. sol 
of H,SO, (1:1) and evaporate to fumes. Cool, dilute to 100 ml. and me 


filter. Add 25 ml. of ammonium mercuric thiocyanate solution. Stir 
vigorously and allow to stand overnight. 
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© Filter off the precipitate (Note) on a weighed Gooch crucible, 
wash with ammonium mercuric thiocyanate solution (1 per cent) and 
dry for 1 hr. at 110 C. Deduct blank and calculate zinc. f 


Zn = Empirical factor — zinc mercuric thiocyanate < 0.1289 


Note.—While the color of the precipitate should be white, in practice one of a 
lilac to purple color is often found. Apparently, in the field for which this method 
is particularly recommended (Zn in amounts less than 20 mg.), the color has no 
appreciable effect on the desired accuracy. 


DETERMINATION oF ZINC (OVER 1 PER CENT) 


24. The following | solutions will be required: 

(a) Sulfuric Acid (1:1).—Slowly stir 500 ml. of H,SO, into 
500 ml. of distilled water and cool. ee ee eee 

(b) Hydrochloric Acid (sp. gr. 1.19). 

(c) Nitric Acid (sp. gr. 1.42). 

(d) Hydrogen Sulfide Wash Solution—Saturate an HCl (1 per 
cent) solution with H,S. 

(e) Ammonia Waiter (sp. gr. 0.90). 

(f) Formic Acid Mixture——Dilute 200 ml. of formic acid (sp. gr. 
1.20) to 970 ml. with distilled water and add 30 ml. of ammonia 
water (sp. gr. 0.90). 

(g) Dilute Formic Acid Mixture Wash Solution—Dilute 25 ml. 
of the formic acid mixture to 1 liter with distilled water and saturate 
with H,S. 

(h) Hydrochloric Acid (1:3).—Mix 250 ml. of HCI (sp. gr. 1.19) 
with 750 ml. of distilled H,O. 

(4) Tartaric Acid Solution —Dissolve 25 g. of tartaric acid in 
distilled water and dilute to 100 ml. 


Method 


25. (a) Weigh a 2-g. sample into a 400-ml. beaker, cover with 
100 ml. of water and add 20 ml. of concentrated HCl. When reaction 
subsides, add 1 ml. of HNO;. Boil to complete solution of copper. 
Dilute to 200 ml., add 5 ml. of concentrated HCl, and pass in a rapid 
stream of H.S for 3 minutes. Filter with a small amount of paper 
pulp and wash with hydrogen sulfide water. Boil the filtrate 10 
minutes to expel H,S, cool somewhat, and add 50 ml. of tartaric acid 
solution. Dilute to 300 ml. and make just neutral to methyl red with 
ammonia water. ‘Then add 25 ml. of formic acid mixture, heat to 
boiling and pass in a rapid stream of H,S for 15 minutes. Settle a 
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short time and filter through a low-ash filter paper with a little paper 
pulp. Wash with dilute formic acid mixture wash solution. 

(b) Dissolve the precipitate into the original beaker with hot 
HCl (1:3), washing the paper thoroughly with hot water. Add 
10 ml. of H,SO, (1:1) and evaporate to fumes. Cool, dilute to 100 
ml., bring to a boil, filter with a little paper pulp and wash. To the 
filtrate add 10 ml. of tartaric acid solution and make just neutral to 
methyl red with ammonia water. Pass in a rapid stream of HS for 
3 minutes, add 10 ml. of formic acid mixture, and pass a stream of 
H,S for 5 additional minutes. Settle for a short time, filter through a 
low-ash filter paper, using paper pulp. Wash with dilute formic acid 
wash solution, and ignite at 700 C. in a porcelain crucible. Weigh 
as zinc oxide. Transfer the zinc oxide to a 200-ml. tall form beaker 
and dissolve in 20 ml. of HNO; (1:1). Dilute to 150 ml. with hot 
water and deposit PbO, on a weighed anode with a current of 0.5 amp. 


PbSO, = PbO, X 1.268 
Deduct PbSO, and a determined blank from weight of impure ZnO. 
Zn = ZnO X 0.8034 


DETERMINATION OF TIN 
26. A 500-ml. Erlenmeyer flask with a 1-hole stopper carrying a 
glass tube, bent so that the outer end may be immersed i in a solution 
of sodium bicarbonate, will be required. 
Solutions Required Noe 


27. The following solutions will be required: 

(a) Hydrochloric Acid (sp. gr. 1.19). malian shee aries 

(b) Hydrochloric Acid (1:1).—Dilute 500 ml. of HCl (sp. gr. 
1.19) to 1 liter with distilled water. 

(c) Sodium Bicarbonate Solution.—Saturated solution of NaHCO; 
in distilled water. 

(d) Starch Solution—Make a paste of 1g. of starch in cold 
water and add 150 ml. of hot water and boil for 2 to 3 minutes. Cool 
before using. Make as required. 

(e) Potassium TIodate—Prepare by dissolving 1.8 g. of KIOs, 
20 g. of KI and 2 g. of KOH in water and diluting to 1 liter. Stand- 
ardize the solution with a mixture of weighed amounts of part; tin 


28. (a) Place 1 to 2 g. of the rari" in a 500-ml. Erlenmeyer 


flask with 0.25 g. of pure granulated antimony. — Add 50 ml. of 
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water and 50 ml. of concentrated HCl, insert the stopper and arrange 
so that the outer end of the tube dips into a beaker filled with satur- 
ated sodium bicarbonate solution. After the first rapid reaction is 
over, boil 10 minutes to complete solution of tin. 

(b) Cool the flask in cold water with the tube still dipping in 
NaHCO; solution. The latter will be drawn in as the flask cools, 
supplying CO, to prevent entrance of air. When cold, open the flask 
and without delay add 0.5 g. of KI, 2 or 3 ml. of fresh starch solution, 
and titrate to a blue color with standard KIO; (Note). Deduct a 
determined blank. 

Note.—If the alloy contains sufficient silicon to obscure the end point, dissolve 
in 50 ml. of HCl (1:1), boil and filter into a 500-ml. Erlenmeyer flask, washing with 
hot water. Add 1 g. of tin-free aluminum, 0.25 g. of antimony, 50 ml. of HCl and 
proceed as in the formal method. 
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PENTATIVE SPECIFICATIONS OF tod 39 
FOR 
MAGNESIUM INGOT AND STICK FOR REMELTING! 


A.S.T.M. Designation: B 92-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 


and suggestions, and as such is subject to annual revision. 1 via Me 
IssuED, 1933. 


Scope 


1. These specifications cover magnesium ingot and stick in one 
grade containing not less than 99.8 per cent magnesium. 


Note.—Magnesium ingot and stick are normally furnished in the following 
commercial forms unless otherwise specified in the contract: 


SizE AND SHAPE 
ForM 3 WEIGHT, LB. 


Manufacture 
2. No scrap shall be used in the production of magnesium ingot 
and stick, except such as shall accumulate at the manufacturer’s 
plants from material of similar composition and of hisown manufacture. 
3. Magnesium ingot and stick shall have a clean surface and shall 
be commercially free from dirt, slag, or other foreign material. 


Chemical Composition 
4. The material shall conform to the following requirements as 
to chemical composition : 


Total of Aluminum, Copper, Iron, Manganese, Nickel, Silicon, 


Total of Copper and Nickel, max., per cent.................. 0.05 
Magnesium, by difference, min., per 99.80 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. J. A. 
Gann, Secretary of Committee B-7 on Light Metals and Alloys, Cast and Wrought, The Dow Chemical 
Co., Midland, Mich, 

EN ? Accepted for publication as tentative by Committee E-10 on Standards, August 16, 1933. 
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A.S.T.M. DEsIGNATION: B 92 33 T 
Claims 

5. Claims to be considered shall be made in writing within thirty 
days of receipt of material at the purchaser’s plant and the results 
of the purchaser’s tests shall be given. ‘The seller shall within ten 
days of receipt of such claims either agree to satisfy the claims or 
send a representative to the purchaser’s plant to endeavor to reconcile 
the differences. In the event of failure to reach an agreement the 
shipment shall be sampled as follows: 

If the magnesium was shipped in carload lots, random samples 
shall be taken, but not less than four ingots from each car. If the 
shipment is less than carload lots, one ingot shall be taken from each 
10,000 lb. or fraction thereof. 


Sampling for Umpire Analysis 

6. The ingot or stick selected shall be sawed or machined com- 
pletely through with a clean tool. ‘The sample so obtained shall 
represent the average cross-section of the material. No lubricant 
shall be used in this sampling operation. The metal chips shall be 
thoroughly mixed and the sample for analysis shall not be less than 
100 g. Samples so taken shall be sealed and submitted to a mutually 
agreed upon umpire, whose determination shall be final. 


Settlement of Claims 

7. The expense of the umpire analysis shall be paid by the loser, 
or divided in proportion to the concession made in case of a com- 
promise. In case of rejection being established, the damage shall be 
limited to the payment of freight both ways by the seller for the 
substitution of an equivalent weight of metal meeting these 
specifications. 
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DETERMINATION OF PHOSPHORUS IN COPPER-BASE 
_ ALLOYS IN INGOT FORM FOR SAND CASTINGS! 
Designation: B45-33T 


This is a Tentative Standard, published for the purpose of eliciting criticism 


and suggestions, and as such is subject to annual revision. 


= IssuED, 1933.? 
1. The following solutions will be required: an 6048 


(a) Ferric Chloride Solution Dissolve 25 g. of hydrated ferric 
chloride crystals in distilled water and make up to 1 liter. 1 ml. is 
equivalent to 0.005 g. Fe (approximately). 

(b) Dilute Ammonia for Washing.—Dilute 100 ml. of NH,OH 
(sp. gr. 0.90) to 1 liter with distilled water. 

(c) Ammonium Molybdate: Prepare Solutions Nos. 1 and 2, as 
follows: 

Solution No. 1.—Place in a large beaker 135 g. of 85 per cent 
molybdic acid and mix it thoroughly with 320 ml. of distilled 
water, add 187 ml. of NH,OH (sp. gr. 0.90) and 80 ml. of 

HNO, (sp. gr. 1.42). 

Solution No. 2.—Mix 535 ml. of HNO; (sp. gr. 1.42) and 1280 ml. 

of distilled water. 

When the solutions are cold, add Solution No. 1 to Solution No. 
2, stirring constantly, then add 0.1 g. of ammonium phosphate dis- 
solved in 10 ml. of distilled water, and let stand at least 24 hr. before 
using. Keep the solution in a cool place and always filter before 
using. This makes 2.5 liters of solution. 

(d) Ferric Alum Solution—Dissolve 250 g. of c.p. ferric am- 
monium sulfate crystals in 2500 ml. of distilled water. Then add 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. E. E. Thum, 
Secretary of Committee B-2 on Non-Ferrous Metals and Alloys, 7016 Euclid Avenue, Cleveland, Ohio. 
This method, when adopted as standard, will be added to the present Standard Methods of 
Chemical Analysis of Brass Ingots and Sand Castings (A.S.T.M. Designation: B 45 — 27), 1933 Book 
of A.S.T.M. Standards, Part I, p. 621. 
* Accepted for publication as tentative by Committee E-10 on Standards, September 2, 1933. 
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slowly, while stirring, 63 ml. of H:SO, (sp. gr. 1.84) and 100 ml. of 
phosphoric acid (85 per cent). 

(e) Acid Ammonium Sulfate Wash SolutionAdd 15 ml. of 
NH,OH (sp. gr. 0.90) to about 700 ml. of distilled water. Then add 
25 ml. of H2SO, (sp. gr. 1.84) and make up to 1 liter. 

(f) Standard Potassium Permanganate Solution.—Dissolve from 
3.0 to 3.2 g. of c.p. potassium permanganate in 1 liter of distilled 
water. To standardize, weigh out from 0.25 to 0.30 g. of sodium 
oxalate (prepared according to Sérensen) into a 400-ml. beaker, 
dissolve in 200 ml. of distilled water, add 10 ml. of H,SO, (1:1), heat 
on a hot plate to 90 to 95 C. and titrate slowly with the permanganate 
solution to a pink coloration that is permanent for 1 minute. The 
amount of phosphorus in grams per milliliter of solution shall be 
calculated by means of the following formula: 


Grams of phosphorus per milliliter of solution = oe x 0.01544 AN 

where A = the weight of sodium oxalate; aif) 7 
B = the amount of solution used in milliliters; 
‘ 
0.8334 = conversion factor of sodium oxalate to Fe; and 


0.01544 = conversion factor of Fe to P = 


Method 


2. (a) In a 400-ml. beaker, dissolve 5 g. of brass in 25 ml. of 
HNO; (sp. gr. 1.42) and 10 ml. of HCI (sp. gr. 1.19). When the action 
has ceased, boil until the oxides of nitrogen are expelled, add a little 
distilled water and continue boiling if necessary to dissolve lead 
chloride that might be present. Add about 5 g. of ammonium chloride 
and 25 ml. of the ferric chloride solution. Dilute to 250 ml., make 
just ammoniacal, and bring to a boil. 

(b) Prepare a 91-mm. outside diameter Biichner filter funnel by 
placing an 11-cm. paper over a 9-cm. paper, both being closely woven. 
Allow some of the precipitate to deposit on the paper by gravity and 
then apply gentle suction. Continue the filtration and wash the 
precipitate two or three times, fitst with dilute ammonia and then 
with hot water. Place papers and precipitate in the original beaker 
and cover with 50 ml. of dilute HCl (1 part HCl to 2 parts of H,O) 
and allow to digest on a steam bath for 15 minutes. Filter off the 
pulp through a loosely woven paper into a 400-ml. beaker and wash 
thoroughly with hot water. Adjust the volume to from 250 to 300 
ml., bring to 90 C. and pass in HS for 30 minutes. Allow the pre- 
cipitated sulfides to coagulate for 4 hr. and then filter through a 
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closely woven paper into a 600-ml. beaker, washing with water 
saturated with HS and containing a few drops of HCl. 

(c) Boil off H.S from the filtrate and evaporate to a volume of 
150 ml., then transfer to a 500-ml. Erlenmeyer flask. Oxidize by 
boiling a few minutes with 1 or 2 ml. of a potassium permanganate 
solution and then destroy the excess permanganate with a few drops 
of sodium nitrite (10 per cent) solution. Boil for 2 to 3 minutes to 
destroy any excess of the reducing agent. Make just ammoniacal 
and then just acid with HNO; adding 10 ml. in excess. 

(d) Cool to 60 C. and add 60 ml. of ammonium molybdate 
reagent, insert a rubber stopper and shake for 5 minutes. Allow to 
stand on the steam bath for 30 minutes and then on the bench for 
1 hr. Filter through an 11-cm. closely woven paper and wash the 
precipitate 15 to 20 times with hot acid-ammonium sulfate solution. 
Dissolve all adhering precipitate on the flask and on the paper with 
25 ml. of NH,OH (1:4) into a 150-ml. beaker, washing flask and 
paper with hot water. Add 40 ml. of H,SO, (1:1) and pass the 
solution (Note 1) through a Jones reductor (Note 2), which has the 
outlet tube prolonged and reaching nearly to the bottom of the flask, 
dipping into 50 ml. of ferric alum solution. Follow this through 
the reductor with two 60-ml. portions of water. Titrate with the 
standard permanganate solution to a pink color that is permanent 
for 1 minute. 


Note 1.—A blank determination should be made on corresponding amounts 
of acid and water, passing through the reductor into the usual amount of ferric alum 
solution in the flask. 

Note 2.—During the reduction, care should be taken to adjust the speed of 
flow so that the “zone of reaction,” which is clearly visible, should not extend beyond 
two-thirds of the distance down the reductor column. 


Calculation 
3. The percentage of phosphorus shall be calculated by means of 
the following formula: 
A X B X 100 
Phosphorus, per cent = 


C 


where A = the number of milliliters of permanganate solution used; 
B =the phosphorus value of solution; and 
C = the weight of the sample. Pep & 
nit wi ted 6 tropib ot 
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ALUMINUM-BASE ALLOY DIE CASTINGS! 


A.S.T.M. Designation: B 85 -33T 


This is a Tentative Standard, published for the purpose of eliciting criticism Pd 
and suggestions, and as such is subject to annual revision. = 


IssuED, 1931; REVISED, 1933. 


1. These specifications cover die castings die-cast from Fe Scope. 
base alloys. Seven alloy compositions are specified, designated alloys fg 


Nos. IV to IX, inclusive, and XII. * aha 

Bs CHEMICAL COMPOSITION AND TESTS 

2. The alloys shall conform to the requirements as to chemical chemical ; I 

composition given in Table I within the limits specified therein. Composition. 
3. (a) It is understood that iron contributes to the hardness in 4 

all these alloys. While the use of steel or iron containers for the - 


commercial manufacture of die castings unavoidably introduces 
some of this element into the alloy, it shall not exceed the percentages a 
specified in Table I. e 

(b) Manganese and nickel are not regarded as harmful elements ae ; 
in these alloys up to the limits specified in Table I. or 

4. Samples for chemical analysis may be taken either by sawing, Sampling. 
drilling, or milling a representative group of castings, and shall repre- 
sent the average cross-section of the material. The castings and a 
cutter shall be thoroughly cleaned and no lubricant shall be used ~ | 
during the operations. 

5. Chemical analysis shall be made in accordance with the Chemical 
Tentative Methods of Chemical Analysis of Aluminum and Light “2#!¥sis- 
Aluminum Alloys (A.S.T.M. Designation: B 40 —- 33 T) of the Amer- 
ican Society for Testing Materials. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. P. V. 
Paragher, Secretary of Committee B-6 on Die-Cast Metals and Alloys, Aluminum Co. of America, 
2400 Oliver Building, Pittsburgh, Pa. 

By adoption of these specifications, the American Society for Testing Materials does not undertake $$ 
to insure any one utilizing such specifications against liability for infringement of any patentorassume §é§ 
any such liability, and such adoption does not constitute a recommendation of any patented or proprie- _ 
tary application that may be involved. 
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SPECIFICATIONS FOR ALUMINUM ALLOY Dtge CASTINGS 


SOUNDNESS 
Density. 6. No casting shall be acceptable which weighs less than a mini- 


mis mum agreed upon by the manufacturer and purchaser for the indi- 
vidual order. 


WORKMANSHIP AND FINISH 


Finish 7. Castings shall be produced with smooth surfaces, free from 
cracks and disfiguring blemishes. 


TABLE I.—CHEMICAL COMPOSITIONS OF ALUMINUM-BasE D1E-CasTING ALLOys. 


Desired Composition Permissible Variations in Alloy- Other Elements, Maximum, 
per cent ing Elements, per cent per cent 
; Cop-| Sili- Al Alu- M M Oe 
an- 
per | con | Nickell minum| Copper | Silicon | Nickel | minum | Iron | Zine Lema Le . Tin Impur- 
ties 
Me. ... 18 cose 0.6 max.)}4.5 to 0.5 max.| balance} 2.0 | 0.75, 0.1/0.1] 6.2 
ace 0.6 max.| 11 to 13 | 0.5 max.) balance| 2.0 | 0.75, 0.3; 0.1/0.1] 0.2 
No. Vi. | 2 3 | 95 1.5 to 2.5}2.5 to 3.5) 0.5 balance} 2.5 | 0.75) 0.3] 0.2 
No. VII.j 4 5 ..-. | 91 13.5 to 4.5/4.5 to 5.5] 0.5 max.| balance} 2.25) 0.75 0.3} 0.2 
No. VIII} 1.5} 1 2.25 | 95.25) 1to2 | 0.75 to 2/1.75to2.5| balance) 2.5 | 0.75) 0.3] 0.1/0.1] 0.2 
No. [X..| 4 1.75) 4 90 .25/3.5 to 4.5}1.0 to 2.5/3.5 to 4.5) balance} 2.5 | 0.75) 0.3) 0.1/0.1] 0.2 
No, 8 1.5 | .... | 90.50)6.0 to 8.0) 3.5 max.| 0.5 max.| balance] 2.6/1.5 | 0.3) 0.1)0.2] 0.5 
* The alloy d eclenations corespend to numbers used in the investigation on aluminum-base die-casting alloys 
eusied ont unio Oona Committee B-6 on Die-Cast Metals and Alloys (formerly Subcommittee XV on 


Die-Cast Metals and Kops of Committee B-2 on a toy Metals and Alloys), the alloy numbers omitted corre- 


spond to compositions which were avetiontes © the Committee, but which were not considered desirable of of 
inclusion in specifications. See Proceedings, Am Testing Mats., Vol. 29, Part I, p. 192 (1929). 
Dimensions, 8. Dimensional tolerances shall be within the limits specified on 


a the drawings describing the casting or castings on order, or shall be 
q within the limits specified in the order. 
REJECTION 


Rejection. = =§ 9. Castings which show injurious defects subsequent to acceptance 
~— may be rejected. The manufacturer’s liability shall be confined to 
pendent eine castings without charge to the purchaser. 
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S.T.M. DEsIGNATION: B 85-33 T 

APPENDIX 

The data in the following table do not constitute a part of these specifica- 
tions. They will indicate to the purchaser the physical properties that may be 
expected of tension and impact test specimens when made in a die, the test 
specimens being cast in regular production routine and conforming to the 
chemical composition specified. It should be thoroughly understood that the 
following figures represent die-cast test specimens and not specimens cut from 


commercial die-cast parts. Rockwell hardness values have not been shown 
because they are considered too unreliable on die castings. 


a Tension Tests on Round Specimens Impact 
Tenaile Strength, | Elongation in 2 in., 
Ibs per sq. in. per cent 
bv 29 000 3.5 4.5 
33 000 1.5 2.0 
29000 4.0 4.5 
31000 1.5 2.0 
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ZINC-BASE ALLOY DIE CASTINGS! _ 
A.S.T.M. Designation: B 86 - 33 T = ru 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


These specifications cover commercial die castings, die cast 
from zinc-base alloys. Two alloy compositions are specified, desig- 
nated alloys Nos. XXI? and XXIII. 


MANUFACTURE 


7 
2. (a) T ” oe may be made by any approved method. 

(b) The casting shall be of uniform quality and no scrap shall 
be used other than the sprues, gates, rejected castings, etc., of the 
particular alloy, which are produced in the manufacturer’s own plant. 
The rejected castings used shall be free from finishes, solder, or inserts 


which may contaminate the alloy. 
be 10 
Base Metal | 


3. The base metal for the alloys shall be Mer zinc cli: 
ing to the requirements for the special high grade of the Standard 
Specifications for Slab Zinc (Spelter) (A.S.T.M. Designation: B 6) 
of the American Society for Testing Materials.* 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. P. V. 
Faragher, Secretary of Committee B-6 on Die-Cast Metals and Alloys, Aluminum Co. of America, 
Pittsburgh, Pa. 

By adoption of these specifications, the American Society for Testing Materials does not under- 
take to insure any one utilizing such specifications against liability for infringement of any patent or 
assume any such liability, and such adoption does not constitute a recommendation of any patented 
or proprietary application that may be involved. 

? This alloy designation corresponds to the number used in the investigation on zinc-base die-cast- 
ing alloys carried out under the jurisdiction of Committee B-6 on Die-Cast Metals and Alloys (formerly 
Subcommittee XV on Die-Cast Metals and Alloys of Committee B-2 on Non-Ferrous Metals and 
Alloys). See Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 192 (1929). 

#1933 Book of A.S.T.M. Standards, Part I, p. 858. 
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Joe A.S.T.M. DESIGNATION: B 86 — 33 T 


CHEMICAL COMPOSITION AND TESTS 


Chemical Composition 
4. The alloys shall conform to the following requirements as to 
No. XXI Attoy No, XXIII 
Aluminum, per 3.5 to 4.5 3.5t04.5 
Magnesium, per 0.02to0.10 0.03 to 0.08 


5. (a) The samph samp or may e taken either by 


sawing, drilling, or milling the casting or tension test specimen, and 
shall represent the average cross-section of the piece. 

(b) The saw, drill, cutter or other tool used shall be thoroughly 
cleaned. No lubricant shall be used in the operation, and the sawings 
or metal chips shall be carefully treated with a magnet to remove any 
particles of iron introduced in taking the sample. - 


PHYSICAL PROPERTIES AND TESTS 


Expansion 

6. (a) The average expansion of any five or more castings or 
test specimens after being exposed to water vapor at 95 C. for 10 


, days shall not exceed the following values: 
Attoy No. XXI ALtoy No. XXIII 
Expansion per inch, max., in................. 0.0025 0.0010 
d Note.—A maximum expansion of the amount permitted in 1 in. is allowable 
in any dimension less than 1 in. Dimensions shall be measured across solid sections 
) of the casting. 
(b) The humidity cabinet shall be vented, and shall contain no 
“ wood or organic matter. The specimens shall be supported at points 
outside of the test section by glass, porcelain, zinc, or zinc-coated metal. 
"4 Optional Tests 
- 7. Unless specified in the order or specifically guaranteed by the 


manufacturer, acceptance of castings under these specifications shall 
not ome on physical properties determined by tension or impact 
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Physical Properties De 
8. When specified, the test specimens representing the alloy 
shall conform to the following requirements as to physical properties nt 
in the condition as received from the manufacturer: ne 
AVERAGE OF FIVE INDIVIDUAL le 
Attoy No. Attoy No. Atitoy No. ALLoy No. 
XXI XXIII XXI XXIII res 
Tensile strength, min., Ib. per sq. in..... 44000 35 000 35 000 30 000 fac 
Elongation in 2 in., min., per cent...... 2.0 3.0 0.5 2.0 for 
Charpy impact, min., ft-Ib............. 6.0 12.0 4.0 8.0 
Nu 
43"Minimum between Grips Sor 
‘Tension +0005 © up 
Fir 
Gradual Taper oF 0.005" from both Frds of Reduced Section to Middle 
Fic. 1.—Round Tension Test Specimen. 5 . 
dis 
0.254"20.005*- 
0.250"t 0.005"... 
Fic. 2.—Charpy Impact Test Specimen. 
Stability = ew re) 


9. When specified, the test specimens representing the alloy shall 
conform to the following requirements as to physical properties after 
being exposed to water vapor at 95 C. for 10 days as specified in 
Section 6. 


AVERAGE OF Five SPECIMENS 
Autoy No. XXI Attoy No, XXIII 
om Tensile strength, min., lb. per sq. in............ 30 000 30 000 
ee. Elongation in 2 in., min., per cent............. 0.5 1.5 
ry Charpy impact, min., ft-Ib.................... 0.75 12.0 
Test Specimens 


10. (a) The test specimens shall be die cast according to the 
dimensions shown in Figs. 1 and 2 and shall be tested without 
machining. No ejector pins shall be used on reduced sections. Speci- 
mens shall be removed from dies as soon as cast and cooled in still 
air with gates attached. 
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Defective Bars 


into two pieces 3 in. in length. The anvil of the testing machine shall 
have a 40-mm. span. The larger width of the test specimen shall be 
placed against the anvil. 


results in failure of the alloy to meet the specifications, the manu- 
facturer and purchaser shall agree upon the selection of specimens 
for retests, or the defective bars shall be disregarded. 


Number of Tests 


Soundness 


extent of this sponginess if objectionable shall be mutually- agreed 
upon by the manufacturer and purchaser for each individual casting. 


Finis! 


ing operations subsequent to acceptance may be rejected,. and if 


rejected the manufacturer’s responsibility shall be limited to replacing 
rejected parts without charge to the purchaser. 


(b) Impact test specimens shall be made by cutting the 6-in. bar 


(c) In case any of the test specimens contain a flaw or flaws which 


11. Five of each type of test specimen shall be tested. bacon 


12. Heavy section die castings are subject to spongy centers. The 


WORKMANSHIP AND FINISH 
13. The die casting shall be produced free from cracks and other 


14. Die castings which show injurious defects revealed by machin- 
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TENTATIVE METHODS OF CHEMICAL ANALYSIS OF 
- METALLIC MATERIALS FOR ELECTRICAL HEATING! 


A.S.T.M. Designation: B 71-33 T 


; This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. ovit: 68 i 


IssuED, 1927; REVISED, 1928, 1929, 1933.” ; 


DETERMINATION OF NICKEL 


SoLuTIONS REQUIRED 


4 
1. The reagents will be required: 
Concentrated Sulfuric Acid (sp. gr. 1.84). 
Concentrated Nitric Acid (sp. gr. 1.42). ny A WT Er 
Concentrated Hydrochloric Acid (sp. gr.1.19), 
Dilute Sulfuric Acid (1:1).—Slowly stir 100 ml. of HeSO, (sp. 
gr. 1.84) into 100 ml. of water. 

Dilute Sulfuric Acid (1:99).—Slowly stir 10 ml. of HSO, (sp. 
gr. 1.84) into 990 ml. of water. 

Tartaric Acid (20 per cent). 
Ammonium Hydroxide (sp. gr. 0.90). bade 
Dilute Acetic Acid (1:3).—Mix 1 ml. of acetic acid (sp. gr. 1.04) 

and 3 ml. of water. 

Dilute Nitric Acid (1:3)—Mix 100 ml. of HNO; (sp. gr. 1.42) 
and 300 ml. of water. 

Nitro-Hydrochloric Acid.—Mix 10 ml. of HNO; (sp. gr. 1.42), 30 
ml. of HCl (sp. gr. 1.19) and 40 ml. of water. 

Sodium Dimethylglyoxime.—Dissolve 3 g. of dimethylglyoxime in 
100 ml. of NaOH (3 per cent), made fresh each time used. 

Potassium Thiocarbonate.—Saturate with H.S one half of 250 ml. 
of a 5 per cent solution of KOH, add the other half and heat moderately 
with one twenty-fifth of its volume of CS:. Decant the dark red 
liquid from the undissolved CS, and preserve in a well closed flask. 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. F. E. Bash, 
Secretary of Committee B-4 on Electrical-Heating, Electrical-Resistance and Electric-Furnace Alloys, 
Driver-Harris Co., Harrison, N. J. 

Latest revision accepted by Committee E-10 on Standards, March 8, 
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2. (a) Dissolve exactly 1 g. of the alloy sample in 20 ml. of nitro- 
hydrochloric acid in a covered 600-ml. beaker. Add 20 ml. of dilute 
H2SO, (1:1) and evaporate the liquid carefully to fumes of sulfur 
trioxide. When the beaker and its contents have cooled, add 100 
ml. of water and allow the solution to digest at a low heat until all 
salts have dissolved. Filter the solution on a 9-cm. paper to remove 
any silica and wash the paper and residue thoroughly with hot water 
or, if an insoluble residue is present, wash with dilute H,SO, (1:99). 
Ignite the precipitate at a low heat and treat with 2 ml. of HF and 
several drops of H.SO, (1:1) in a platinum crucible, and evaporate 
to dryness. Fuse the residue with a little sodium carbonate, dissolve 
in HCl and add to the main nickel solution. 

Transfer the nickel solution to a 250-ml. graduated flask and 
dilute to the mark with cold water. Mix and draw off exactly 50 ml. 


by means of an accurately calibrated pipette, and transfer this aliquot _ 5 


portion to a 600-ml. beaker. This aliquot portion represents 0.2 g. 


of the original sample. Add 250 ml. of cold water and 25 ml.ofa20 
per cent solution of tartaric acid (enough to hold all the iron and 
chromium in solution), make the solution alkaline with NH,OH, and } 


then make it acid with an excess of 15 ml. of HCl (sp. gr. 1.19). Add 
20 ml. (for the 60 per cent nickel alloy) to 30 ml. (for the 80 per cent 
nickel alloy) of a freshly prepared solution of sodium dimethylgly- 


oxime, and make the solution ammoniacal, and then make it just acid 
with dilute acetic acid (1:3). Stir the solution vigorously and allow _ 


it to stand at a temperature of from 75 to 90° C. with occasional 


stirring for 30 minutes. If an alcoholic solution of dimethylglyoxime he i 
is used to precipitate the nickel, digest the contents of the beakerata 


temperature just short of the boiling point until the odor of alcohol 


can no longer be detected. From 65 to 100 ml.ofaipercentalcoholic — 


solution of dimethylglyoxime will be required. 
Filter the scarlet precipitate of nickel dimethylglyoxime on a tared 


Gooch crucible. Wash thoroughly with hot water and dry at from 


105 to 110° C. to constant weight. Cool in a desiccator and weigh. 
Calculation.—The weight of nickel dimethylglyoxime multiplied 


by 20.32 and again by 5 gives the percentage of nickel in the sample. © 


Treat the filtrate with 10 ml. of HCl (sp. gr. 1.19) and approximately 
5 ml. of sodium dimethylglyoxime and again adjust with ammonia 


and acetic acid as previously described in order to make certain of _ : . 
the complete precipitation of the nickel. This mts 
that are correct to within +0.35 per cent. 
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(6) If greater accuracy is desired, use a larger aliquot portion with 
proportionally larger amounts of reagents, filter the nickel dimethyl- 
glyoxime precipitate on a 15-cm. paper and wash thoroughly eighteen 
or twenty times with hot water. Dissolve the precipitate off the 
paper with boiling dilute HNO; (1:3) and wash the filter thoroughly 
with hot water. Add 10 ml. of dilute H,SO, (1:1) and boil the liquid 
gently until strong fumes of sulfur trioxide are evolved. Having 
allowed the beaker and its contents to cool somewhat, add 10 ml. of 
HNO; (sp. gr. 1.42) and repeat the evaporation. Rinse the cover 
and sides of the beaker with a fine jet of water and fume the solution 
again to insure the expulsion of every trace of the HNO;. When 
cool, add approximately 50 ml. of cold water and boil the contents 
of the beaker for several minutes, which should result in a perfectly 
clear solution. 

Neutralize with NH,OH and add an excess of 25 ml. of NH,OH 
(sp. gr. 0.90). Now electrolyze the nickel sulfate solution with a 
current of from 1 to 2 amperes, using a weighed platinum gauze 
cathode and a spiral platinum anode. Continue the electrolysis 
until the solution has become colorless and then continue for at least 
15 minutes longer. Now test the solution by adding one or two 
drops of it to a solution of potassium thiocarbonate. A pink or red 
color indicates the presence of nickel. The amount of the solution 
withdrawn for this test will not affect the results and may be neglected. 
This test will show whether or not the electrolysis has been completed. 
Wash the metal deposited on the cathode with water while the current 
is flowing. Remove the cathode and dip it first into a beaker of 
distilled water and then into absolute alcohol, dry for a few minutes 
at a temperature of from 80 to 100° C., and weigh. - 

Calculation —The increase in weight of the cathode multiplied 
by 100 and divided by the weight of the sample taken gives the 
percentage of nickel in the sample. In the case of very accurate 
work, dissolve the deposit off the cathode with warm HNO; (sp. gr. 
1.42), wash the cathode with water, then alcohol, dry for a few minutes 
at 80° C. and reweigh. wet 


BY THE 3.08 


PERSULFATE METHOD 


3. The following reagents will be required: 
Silver Nitrate Solution (0.5 per cent).—Dissolve 5 g. of AgNO; in 
1000 ml. of water. 
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intl 


Phosphoric Acid (sp. gr. 1.72). it, 
Potassium Permanganate (2.5 per cent). 

Sodium Chloride (10 per cent).—Dissolve 100 g. of NaCl in 1000 


mi. of water. 
Perchloric Acid (60 per cent). he 


Sulfuric Acid (1:1).—Slowly stir 500 ml. of H.SO, (sp. gr. 1.84) 
into 500 ml. of water. 

Nitric Acid (sp. gr. 1.42). 

Standard Ferrous Ammonium Sulfate Solution.—Dissolve 39.25 g. 
of ferrous ammonium sulfate in distilled water, containing 20 ml. of 
dilute H.SO, (1:1). Dilute to 1 liter, mix thoroughly and standardize 
against 0.1 N potassium permanganate, which has in turn been 
standardized against the U. S. Bureau of Standards sodium oxalate. 
This solution should be standardized just before using, as its value 
may change from day to day. One cubic centimeter of 0.1 N solution 
is equivalent to 0.001733 g. of chromium. 

Standard Potassium Permanganate Solution (0.1 N).—Dissolve 
approximately 3.18 g. of pure potassium permanganate in 300 ml. of = 
hot distilled water, boil for 10 or 15 minutes, cool to room temperature > 
and filter on asbestos. Transfer the solution to a glass-stoppered — 
bottle and allow it to stand for two weeks, at the end of which time — 
filter again on asbestos and transfer to a liter flask and dilute to the 
mark. This solution should be kept in a dark bottle. Aftera pre-e 
liminary standardization against the U. S. Bureau of Standards z 
sodium oxalate, dilute so as to be exactly 0.1 NV, and verify this 
strength by a second comparison with sodium oxalate. 


ibe ai 


METHOD 


4. Treat 1 g. of the sample in a covered 600-ml. beaker with 10 
ml. of perchloric acid (60 per cent). Heat to strong fumes of per- 
chloric acid to aid in the solution of the alloy, and continue the heating 
for 3 or 4 minutes after the alloy has dissolved completely to insure 
the oxidation of the larger part of the chromium to the sexivalent 
state. Add 100 ml. of hot water and heat to boiling for several 
minutes to expel chlorine. Remove from the plate and add 20 ml. of 
dilute H,SO, (1:1) and 5 ml. of HNO; (sp. gr. 1.42). Dilute to ; 
250 ml. with hot water, add 10 ml. of AgNO; (0.5 per cent),3 g.of — 
ammonium persulfate and 5 or 6 drops of KMnQ, solution (2.5 per 
cent). Boil for 5 minutes or longer, add 20 ml. of NaCl solution __ 
(10 per cent) and boil for 10 minutes after the permanganic acid or 
any manganese dioxide formed has dissolved completely, in order to 
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make sure that all chlorine has been expelled. Cool to room tempera- 

ture and dilute with cola water to 400 ml. Treat with 2 ml. of H;PO, 

(sp. gr. 1.72), add from a burette standardized ferrous ammonium 

sulfate until the solution turns green, and then add 5 ml. in excess. 
Titrate this excess back with 0.1 NV potassium permanganate. 

5. Calculation.—Calculate the percentage of chromium from the 

X 100 


Percentage of chromium = - 
weight of sample 


where A = the volume in cubic centimeters of ferrous ammonium 


sulfate used; 
B =the normality factor of ferrous ammonium sulfate, 
“oli determined daily; 
= the volume in cubic centimeters of exactly 0.1 N potas- 


qe 

6. The following reagents will be required: 


Perchloric Acid (60 per cent). 

+ Dilute Hydrochloric Acid (1:4).—Mix 25 ml. of HCI (sp. gr. 1.19) 
Ammonium Hydroxide (sp. gr. 0.90). 

Ammonium Persulfate. 

Stannous Chloride Solution.—Dissolve 50 g. of stannous chloride 


a _ 7. For alloys containing 10 per cent or more of iron, use a 1-g. 

: sample, and for alloys containing 2 per cent or less of iron, use a 
3-g. sample. Treat the sample in a 500-ml. Erlenmeyer flask fitted 
with a Meyer bulb or trap with 20 to 50 ml. of perchloric acid (60 
per cent) at a temperature of 203° C. or higher until the alloy has 
dissolved completely, and continue the boiling of the acid for five 
minutes longer to aid in the complete oxidation of the chromium to 
the sexivalent state.. The tall flask and bulb (or trap) are used to 
prevent the loss of FeCl; by volatilization, which happens if a covered 
beaker is used. Add approximately 200 ml. of hot water, an excess 
of about 10 ml. of NH,OH (sp. gr. 0.90) and 5 g. of ammonium per- 
sulfate. Boil for 5 minutes, filter and wash thoroughly with hot 


METHOD 


100 ml. of HCl (sp. gr. 1.19) and dilute to1000 ml. 
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water. Dissolve the Fe(OH); in hot HCl (1:4) and repeat the pre- 
cipitation with NH,OH and ammonium persulfate, and the filtration. 
Dissolve the iron precipitate in the least possible amount (15 to 25 
ml.) of boiling, dilute HCl (1:4) and wash the filter thoroughly with 
water. Heat to boiling, add stannous chloride solution slowly and 
with stirring to discharge the yellow color of the ferric chloride and 
to provide a few drops in excess. Finish the determination by the 
Zimmerman-Reinhardt method.' 
bili | 


bas 


DETERMINATION OF MA NGANESE 


SOLUTIONS REQUIRED 

8. The following reagents will be required: 
Perchloric Acid (60 per cent). 
Nitric Acid (sp. gr. 1.135). 
Nitric Acid (3 per cent).—Mix 3 ml. of HNO; (sp. gr. 1.42) and 

100 ml. of water. 
Ammonium Hydroxide (sp. gr. 0.90). 
Sulfurous Acid. 
Standard Ferrous Ammonium Sulfate Solution.—Prepare as 
described in Section 3 under the Determination of Chromium by the 
Persulfate Method. One cubic centimeter of 0.1 N solution is 
equivalent to 0.001099 g. manganese. 
Standard Potassium Permanganate Solution (0.1 N).—Prepare as 
described in Section 3 under the Determination of Chromium by the 
MretHop 


9. Treat exactly 1 g. of the sample in a covered 600-ml. beaker 
with 20 ml. of perchloric acid (60 per cent) at a temperature of 203° 
C. or higher until the alloy has dissolved completely, and continue 
the boiling of the acid for 5 minutes longer to completely oxidize the 
chromium. Add 200 ml. of warm water, an excess of about 10 ml. 
of NH,OH (sp. gr. 0.90) and 5 g. of ammonium persulfate. Boil for 
5 minutes, filter on two superimposed 11-cm. filter papers, supported 
on a Biichner funnel, gentle suction being employed. Wash the 
precipitate thoroughly with hot water. Dissolve the precipitate of 
ferric hydroxide and manganese peroxide in 75 ml. of hot HNO; 
(sp. gr. 1.135) and a few drops of sulfurous acid. Wash the filter 
thoroughly with hot water. Repeat the precipitation with NH,OH 
and ammonium persulfate, and the filtration. Dissolve the pre- 


1A. A. Blair, "The Chemical of Iron,” 8, p. 
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aoa 1933 Book of A.S.T.M. Standards, Part I, p. 326. 


cipitate in 50 ml. of hot HNO; (sp. gr. 1.135) and a few drops of 
sulfurous acid, and wash the filter with HNO; of the same strength. 
Transfer to a 300-ml. Erlenmeyer flask and boil for several minutes 
to expel oxides of nitrogen. Treat cautiously with 0.5 g. of sodium 
bismuthate and heat to boiling for 1 or 2 minutes. Clear with a 
sufficient excess of sulfurous acid and boil for 2 or 3 minutes longer. 
Cool to 15° C., add 1 to 2 g. of sodium bismuthate, shake vigorously 
for 1 minute, dilute with an equal volume of cold water and filter at 
once on an ignited asbestos or alundum filter. Wash with cold 
3 per cent HNO;. Add from a burette 20 to 35 ml. (depending on the 
amount of permanganic acid) of ferrous ammonium sulfate solution 
and titrate the excess with standard KMnQ, solution 
10. Calculation.—Calculate the percentage of manganese from 
the following formula: 
weight of sample 
= the volume in cubic centimeters of ferrous ammonium 
sulfate used; 
the normality factor of ferrous ammonium sulfate, deter- 
mined daily; 
C = the volume in cubic centimeters of exactly 0.1 NV tas- 


permanganate used. 

6 

ve DIRECT COMBUSTION METHOD 


Direct combustion of these alloys in oxygen at approximately 1100° C. yields 
only part of the total carbon. To effect complete oxidation of the carbon the 
sample must, previous to ignition in oxygen, be mixed with some oxidizing agent 
or accelerator. Many materials have been proposed and are used for this 
purpose, among which may be mentioned iron, steel or tin filings of low-carbon 
content. The evolved carbon dioxide is absorbed in ascarite (asbestos impreg- 
nated with sodium hydroxide) and weighed. Reference should be made to the 
Determination of Carbon by the Direct-Combustion Method, as described in 
the Standard Methods of Chemical Analysis of Plain Carbon Steel (A.S.T.M. 
Designation: A 33) of the American Society for Testing Materials.' 


SAMPLE 


11. The sample shall consist of at least ten factor weights (one 
factor weight equals 0.2727 g.) and shall be rather finely divided in 
order that such a large sample may be placed in the combustion boat. 
In case the carbon exceeds 0.05 per cent, a five factor weight sample 
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shall be used. Care must be taken in placing the sample in the 
trench, as its proper distribution is of considerable importance. With 
all samples, close packing in a small space is conducive to rapid and 
complete combustion. The usual precautions shal! be used in 
obtaining a perfectly clean sample. 
APPARATUS 

12. (a) Boats and Lining Material.—Zirkite boats 4 in. long by 

{ in. wide by # in. deep (inside dimensions) are the most satisfactory, 
although alundum, nickel, or porcelain boats may be used. The boats 


Reduce End- “Asbestos Impregnated with Iron Onde 
L 
M I ‘H E rus 
Flectrical Connections & 
Cool Water Lines ~ 
i 


Fic. 1.—Apparatus for the Determination of Carbon by the Combustion Method. 


shall be ignited in a muffle furnace before using. The bottom of the 
boat shall be lined with a trench of 90-mesh RR alundum which is 
especially prepared for carbon determinations. The sample shall be 
covered with a very thin layer of alundum. Some alundum powder 
shall be sprinkled inside of the combustion tube to prevent the boat 
from sticking. 

(b) Flux.—Exactly 2 g. (or a weight equal to that of the sample) 
of fine drillings of ingot iron or tin filings of known carbon content 
shall be sprinkled over the sample before the ace ¢ is placed over 
the top of the whole charge. | 
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(c) Furnace and Combustion Tube.—The standard electric com- 
bustion furnace in common use may be used, but as the temperatures 
are considerably higher the life of the heating element will be shorter 
than usual. A pyrometer shall always be used. A fused-silica or 
porcelain tube 30 in. in length and 14 in. in diameter gives the best 
results. The front end of the tube shall be encased in a water-cooled 
jacket. The rear or reduced end of the tube shall be packed with 
glass wool for a length of 2} in. and then with asbestos impregnated 
with ferric oxide (prepared by saturating the asbestos with a solution 
of ferric nitrate and igniting overnight at 1000° C. or higher) for a 
length of about 6 in. Ferric oxide will serve to oxidize any carbon 
monoxide formed and will convert any sulfur dioxide to ferric sulfate. 

(d) Detailed Description of Apparatus.—Figure 1 illustrates the 
details of the apparatus. Oxygen from the 100 cu. ft. cylinder A 
passes through the reducing valve B to the H,SQ, (sp. gr. 1.84) bottle 
D, thence to the soda lime tube £ to the furnace. From the furnace 
the gases pass through the tower J which is filled with H,SO, (sp. gr. 
1.84) to a depth of 24 in. to remove moisture. The H:SO, must be 
changed at regular intervals of about ten days under normal usage. 
From the tower J the gases pass through the U-tube M filled with 
anhydrone (magnesium perchlorate trihydrate) to insure the complete 
removal of all moisture and also any sulfur trioxide that escaped 
absorption by the asbestos impregnated with ferric oxide. A layer of 
glass wool shall be placed in the top of each arm of the U-tube. From 
the U-tube M, the gases pass through the Nesbit bulb J containing 
ascarite (12 to 30-mesh). A layer of glass wool shall be placed in the 
bottom and top of the bulb, and the ascarite shall be covered with a 
layer of anhydrone about } in. thick. The bulb, tower, and tube 
shall be connected very closely so as to minimize passage of the gases 
through rubber tubing. A mercury manometer L which has a 6-in. 
scale with }-in. subdivisions shall be used for indicating the pressure, 
and, when calibrated, the rate of flow of the oxygen. The manometer 
shall be calibrated by measuring the oxygen passing through the 
train at a given pressure, either by metering or collecting over water. 
The rate of flow of the oxygen shall be held at 400 to 600 ml. per 


minute, after combustion of the sample, 


13. The furnace shall be heated to approximately 1100° C.; a 
sample of low-carbon steel is then burned in oxygen and the evolved 
carbon dioxide absorbed in the ascarite bulb, J. Weigh the ascarite 
bulb and connect it as shown in Fig. 1, quickly insert the boat (con- 
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taining the sample), by means of a copper rod, into the hottest part of 
the furnace and immediately replace the stopper. Allow the boat and 
its contents to heat for about one minute with no oxygen passing; this 
will result in some oxygen being absorbed by the iron, and the H,SO, in 
the tower J will be drawn back into the large bulb as a consequence of 
the partial vacuum resulting therefrom. At the expiration of about 
1 minute, admit oxygen to the tube at such a rate that the manometer 
will show a difference in level of 13 in. This should cause the iron to 
burn with vivid incandescence and result in complete combustion of 
the iron in the alloy in from 1} to 2 minutes. During the burning of 
the sample the mercury manometer shall be held at a difference in 
level of 1} in. and so maintained to the end of the operation. The 
pressure corresponds, normally, to an oxygen flow of 400 to 600 ml. 
per minute. Should varying resistance in the train change this 
ratio, a higher or lower pressure shall be maintained so. as to give 
approximately the same flow of oxygen. The preliminary heating 
followed by the rapid admission of oxygen is absolutely essential to 
securing complete combustion. Only in case the oxides are so 
thoroughly fused as to show no trace of the shape of the original 
drillings when the boat is removed from the furnace, shall the com- 
bustion be considered successful. 

At the conclusion of the above described operations (6 minutes 
after the boat was inserted into the furnace), close the stopper in J 
and remove the absorption bottle, cool for about 1 minute and weigh. 
The stopper is loosened for relief of vacuum for a second or so just 
before the completion of the weighing. In weighing the absorption 
bottle, a similar bottle filled with ascarite, but weighing slightly less, 
is used for a counterpoise. The counterpoise bottle is always kept 
close to the absorption bottle so as to be exposed to exactly the same 
conditions of humidity, temperature, etc. 

Run a blank on the ingot iron, boat, etc., and deduct any carbon 
so found from that obtained in the analysis. 

Allowable Error —Percentages of carbon determined by the 
above method should be accurate to +0.01 per cent. If greater 
accuracy is desired, the combustion shall be conducted at a temperature 
of from 1150 to 1200° C. or even higher. 215 


DETERMINATION OF INSOLUBLE RESIDUE AY 


14. The sample should weigh at least 5 g. and if the alloy is 
known to be low in insoluble residue a 10-g. sample should be used. 
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temperature of from 60 to 70° C. until the reaction appears to be 
complete, then add 1 to 2 ml. of HNO; (sp. gr. 1.42). Boil the solution 
for about 2 minutes, dilute with an equal volume of hot water, filter, 
and wash the filter thoroughly with hot dilute HCl (5:95). 

Ignite the residue at a low heat in a platinum crucible, treat with 
HF and several drops of dilute H.SO, (1:1), and evaporate the solu- 
tion just to fumes of sulfur trioxide. If any residue remains, add 
10 ml. of water to the crucible, filter on a 9-cm. paper and wash the 
residue with hot water. Ignite any residue remaining on the paper 
and weigh. 

15. Calculation.—The increase in weight multiplied by 100 and 
divided by the weight of sample taken gives the percentage of in- 
soluble residue. 

Accuracy.—In the case of an insoluble residue of 0.05 per cent, 
duplicate determinations should check within +0.02 per cent insol- 


PBRMINATION OF SILICON 


METHOD 


«16, Treat a two to five factor weight sample (one factor weight 
equals 0.4672 g.) in a covered 300-ml. porcelain casserole with 15 to 
35 ml. of perchloric acid (60 per cent) at a temperature of 203° C. 
(the boiling point of the acid) until the alloy has dissolved completely, 
and continue the boiling for 10 minutes longer. Add 100 ml. of 
warm water, boil for several minutes and filter on an 11-cm. paper of 
close texture. Wash six or eight times with hot water, once with 
sulfurous acid (10 per cent) to reduce any chromic acid held in the 
filter, and then thoroughly with hot water. 

Ignite the paper and precipitate in a small platinum crucible, 
first at a dull red heat until the carbon of the filter paper has been 
oxidized, and finally at 1050 to 1100° C. Allow the crucible to cool 
in a desiccator and weigh. Add one or two drops of H.SO, (1:1), 
several milliliters of HF, and evaporate the solution until all the 
H.SO, has been expelled. Ignite the crucible again at 1050 to 1100° C., 
cool and weigh. 

17. Calculation.—The difference between the first and the second 
weights multiplied by 100 and divided by the weight of sample taken 
gives the re of silicon in the ee. 
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EVOLUTION-TITRATION METHOD 


This method is based on (1) the evolution of practically all the sulfur in 
the alloy as hydrogen sulfide when the alloy is dissolved in HCI (sp. gr. 1.19) 
(see Note); (2) absorption of the evolved gas by means of an ammoniacal 
solution of cadmium chloride; and (3) determination of the sulfur by titration 
with a standard solution of potassium iodate (0.0312 NV). 


SOLUTIONS REQUIRED 


18. The following reagents will be required: . 

Potassium Permanganate Solution (2.5 per cent).—Dissolve 2. 5 g. 
of KMnQ, in 100 ml. of water. 

Sodium Hydroxide (80 per cent).—Dissolve 30 g. of NaOH in 
100 ml. of water. 

Cadmium Chloride Solution.—Dissolve 10 g. of CdCl,-2H,0 in 
400 ml. of water and 600 ml. of NH,OH (sp. gr. 0.90). 

Starch Solution.—Dissolve 1.2 g. of soluble starch in 100 ml. of 
boiling water, cool to room temperature and add a solution of 0.5 g. 
of KI dissolved in 10 ml. of cold, freshly distilled water. The starch 
solution shall not be used if it is over one day old. 

Standard Potassium Permanganate (0.03 N).—Dissolve 0.99 g. of 
pure KMnQ, in 1000 ml. of hot distilled water, boil for 10 minutes, 
cool to room temperature and filter through asbestos. Standardize 
against the U. S. Bureau of Standards standard sodium oxalate as 
follows: In a 200-ml. beaker, dissolve 0.1 g. of sodium oxalate in 75 to 
100 ml. of hot water (80 to 90° C.) and add 4 ml. of H,SO, (1:1). 
Titrate at once with the permanganate solution, stirring the liquid 
vigorously and continuously. The permanganate must not be added 
more rapidly than 10 to 15 ml. per minute, and the last 0.5 to 1 ml. 
must be added dropwise, with particular care to allow each drop to be 
fully decolorized before the next is introduced. The excess of per- 
manganate used to cause an end-point color must be estimated by 
matching the color in another beaker containing the same bulk of 
acid and hot water. The temperature of the solution should not be 
below 60° C. by the time the end point is reached. Calculate the 
exact normality of potassium permanganate from the sodium oxalate. 

Standard Sodium Thiosulfate (0.03 N).—Dissolve 7.5 g. of 
Na,S,0;-5H:0 in 1000 ml. of freshly boiled, distilled water at room 
temperature. To 250 ml. of distilled water in a 500-ml. flask add 1 g. 
of KI and 10 ml. of HCI (1:1). Cool and add 35 ml. of the standard 
potassium permanganate solution (0.03 4) from a burette. Swirl 
gently and titrate the liberated iodine with the thiosulfate solution 
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Pulsifer Design., 


Diameter 
82mm 


Decomposition Flask, 


bite 


Fic, 2.—Apparatus for Determination of Sulfur by the Evolution-Titration Method. 
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q Fic, 2.—Apparatus for Determination of Sulfur by the Lvolution- itration 
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to a light straw color. Add several milliliters of the freshly prepared 
starch solution and continue the titration to the disappearance of the 
blue color. Calculate the normality of the thiosulfate solution from 
the standard permanganate solution. 

Standard Potassium Iodate (0.0312 N).—Dissolve 1.12 g. of pure 
KIO;, and 12 g. of KI in 1000 ml. of distilled water. To 250 ml. of 
cold distilled water in a 500-ml. flask, add 10 ml. of HCl (1:1) and 
then as the flask is gently swirled, add 35 ml. of the iodate solution 
from a burette. Titrate the liberated iodine with the standard 
sodium thiosulfate solution (0.03 N) to a light straw color, add sev- 
eral milliliters of the freshly prepared starch solution and continue 
titration to the disappearance of the blue color. Calculate the 
normality of the iodate solution and adjust the solution so that 1 ml. 
is equivalent to 0.0005 g. of sulfur. 


APPARATUS 


19. Figure 2 illustrates the details of the apparatus employed. 
Hydrogen supplied from the Kipp generator, A, is freed from any 
sulfur by passage through a solution of potassium permanganate 
(2.5 per cent) contained in a Drechsel bottle, B, and sodium hydroxide 
(30 per cent) held in the Drechsel bottle, C. Hydrogen is admitted 
through a glass stopcock, £, to the decomposition flask, D. The 
decomposition flask (Pulsifer’s design) is provided with a ground-glass 
stopper, Z, a funnel, G, and a cooling coil, F, with inlet and outlet 
tubes. An ammoniacal solution of cadmium chloride or some other 
suitable absorbent is held in a 300-ml. beaker, J. The absorption 
should not be carried on in direct sunlight. 


Note.—It is advisable to use an all-glass apparatus because the length of time 
(30 minutes) required for the solution of the alloy gives opportunity for fumes of 
hydrochloric acid to attack rubber stoppers and rubber hose connections, which 
always contain sulfur, and thus cause erroneous results. 


METHOD 


20. Transfer to the decomposition flask 5.00 g. of the alloy ribbon 
which has been cut into very small pieces or of the wire sample which 
has been flattened by means of a hammer and cut into small pieces. 
Pass a stream of hydrogen from the Kipp generator through the 
apparatus to displace the air. Pour 25 ml. of cadmium chloride solu- 


tion into the beaker, J, and add sufficient water to give a depth of 


3 in. of the solution. Stop the hydrogen by closing the control 
stopcock, H, on the Kipp generator. Close the stopcock E. Remove 


the ground-glass tube leading into the funnel, G, and introduce 100 ml. | ap 
of HCl (sp. gr. 1.19) (see Note) into the decomposition flask through 
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the funnel. As soon as the acid has been added, replace the ground- 
glass inlet tube, open the stopcock, EZ, and pass a steady stream of 
hydrogen through the apparatus during the remainder of the deter- 
mination. Apply sufficient heat to the decomposition flask to main- 
tain a steady decomposition of the sample. Passage of a stream of 
cold water through the cooling coil, F, of the decomposition flask 
serves to cool the stopper and to aid in maintaining the strength of 
the acid in the flask. Thirty minutes of this treatment is ordinarily 
sufficient to cause complete decomposition. When there is no further 
action, boil the solution in the decomposition flask for several min- 
utes and continue the stream of hydrogen for 5 minutes longer. 

At the end of this time remove the absorption beaker, J, close 
stopcock, Z, and the control stopcock, H, and discontinue heating 
the decomposition flask. Filter the cadmium chloride solution 
through an 1l-cm. filter paper and wash the precipitate several 
times with water. Return the paper and precipitate to a 600-ml. 
beaker, add 300 ml. of cold water and 40 ml. of dilute HCI (1:1) and 
titrate the liberated hydrogen sulfide with the standard solution of 
potassium iodate, starch solution being used as an indicator. 

Carry a blank through all steps of the process and deduct any 
sulfur that is found. 

Note.—There is a question whether concentrated HCl or dilute HCl should be 
used. This method calls for concentrated HCl, See article by Pulsifer, “A 


Standard Apparatus for the Determination of Sulfur in Iron and Steel by the 
Evolution Method” in Industrial and Engineering Chemistry, p. 545, 1918. 


21. Calculation—If the potassium iodate solution has been 
adjusted to 0.0312 N and 5 g. of the alloy has been dissolved, then 
the percentage of sulfur is 0.01 times the number of milliliters of the 
iodate solution used. 


OPTIONAL METHOD 


22. For an optional method see the Determination of Sulfur by the 
Evolution-Titration Method (Routine) in the Standard Methods of 
Chemical Analysis of Plain Carbon Steel (A.S.T.M. Designation: 
A 33) of the American Society for Testing Materials.'_ This optional 
method may be used for Nickel-Chromium and for Nickel-Iron- 
Chromium Alloys with the following precautions: 

1. Due to the length of time (30 minutes) required for solution 
of the alloy, closer observation is necessary than in the analysis of steel. 

2. During the solution of the sample, care must be exercised in 
order that the absorbing solution is not drawn back into the flask. 
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8. There is danger of contamination from rubber hose connec- 
tions and rubber stoppers. 

4. The use of a gas flame is a possible source of sulfur contamina- 
tion and an electric heater is recommended. 

Accuracy.—In the case of a sulfur content of 0.05 per cent, 


duplicate determinations should check within +0.003 per cent sulfur. 


DETERMINATION OF COPPER 


A. Nickel-Copper Alloys Containing 10 to 90 per cent Copper Pi 


SOLUTIONS REQUIRED wid 


23. The following reagents will be required: 
Dilute Nitric Acid (1:3).—Slowly stir 50 ml. of HNO; (sp. gr. 
1.42) into 150 ml. of distilled water. 
Dilute Sulfuric Acid (1:1).—Slowly stir 10 ml. of concentrated 


1 1 l. of 
H.SO, (sp. gr. 1.84) into 10 ml. of water. im 


METHOD 


24. Dissolve exactly 2.000 g. of the alloy in 25 ml. of the dilute “ 
HNO; (sp. gr. 1.135) and when solution is complete, boil to expel __ 


nitrous fumes and dilute with about 175 ml. of cold water. Add 5 ml. 
of the dilute sulfuric acid (1:1). 

Determine the copper by electrolysis. Use a current of 0.5 
ampere unless the solution is agitated, in which case a larger current 
up to 4 amperes may be used. 

Accuracy.—Duplicate determinations should check within +0.10 
per cent of copper. 

Note.—A little copper may be retained by the iron precipitate. 
of molybdenum or silver will cause high results for copper. 


The presence 


B. Copper up to & per cent in Alloys of Chromium with Iron or 
we Nickel or Both tery ol 
REQUIRED 
wae The following reagents will be required: 


Ferric Sulfate-—Dissolve 0.8 g. of ferric sulfate (Fe.(SO,)3-9H:O) _ 


in 100 ml. of distilled water. 
Dilute Sulfuric Acid (1:4).—Slowly stir 50 ml. of H.SO, (sp. gr. 
1.84) into 200 ml. of distilled water. 


Dilute Sulfuric Acid (1:1).—Slowly stir 100 ml. of H,SO, (sp. gr. 


1.84) into 100 ml. of distilled water. 
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Acidified Hydrogen Sulfide Water.—Mix 10 ml. of HCl (sp. gr. 

1.19) and 1000 ml. of distilled water and saturate with H.S. 
Ammonium Hydroxide (sp. gr. 0.90). ste ST 
METHOD 

26. Dissolve exactly 5.000 g. of the alloy in a 400-ml. covered 
beaker in 100 ml. of HCl (sp. gr. 1.19) at about 65° C. When the 
reaction is complete, dilute to approximately 300 ml. with warm water. 
Introduce ammonium hydroxide (sp. gr. 0.90) until the solution is 
practically neutral and then add sufficient HCI (sp. gr. 1.19) to give 
an acidity of 3 ml. of HCl (sp. gr. 1.19) per 100 ml. of solution. Treat 
the solution with a brisk stream of hydrogen sulfide for at least 30 
minutes. 

Filter the precipitate of sulfide on a 9-cm. paper containing a small 
amount of paper pulp and wash thoroughly with the acidified hydrogen 
sulfide water. Discard the filtrate. 

Return the paper and the precipitate to a 250-ml. covered beaker 
and treat with 3 ml. of H,SO, (sp. gr. 1.84) and 25 ml. of HNO; (sp gr. 
1.42) and evaporate slowly to fumes of sulfur trioxide. Add suffi- 
cient HNO; (sp. gr. 1.42) in small quantities to completely oxidize 
the filter paper and subsequently heat the solution until strong fumes 
of sulfur trioxide are evolved and all HNO; has been expelled. 

Add 25 ml. of the ferric sulfate solution to the cooled sulfuric 
acid solution and add ammonium hydroxide (sp. gr. 0.90) in small ex- 
cess. Heat the solution to boiling and after the precipitated ferric 
hydroxide has settled, filter on a 9-cm. paper and wash with hot water. 

Dissolve the precipitate in a small amount of hot dilute H,SO, 
(1:4) and wash the filter with water. Repeat the ammonia precipi- 
tation and the filtration and combine the filtrates. Acidify with an 
excess of 5 ml. of H,SO, (1:1), add 1 ml. of HNO; (sp. gr. 1.42) and 
evaporate to approximately 100 ml. 

Determine the percentage of copper by electrolysis, using a per- 
forated platinum cathode and a spiral anode. 

In case a trace of copper is to be determined, start with four 5-g. 
portions of sample and combine them after the hydrogen sulfide pre- 
cipitates have been filtered. 

Accuracy.—Duplicate determinations should check within +0.02 
per cent copper. 

Note—A little copper may be retained by the iron precipitate. 


of molybdenum or silver will cause high results for copper. 


The presence 
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TENTATIVE SPECIFICATIONS 

auld FOR it in) 
CONCRETE BUILDING BRICK' 
naisugivels wit yd 


A.S.T.M. Designation: C 55-33 T 
This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 
IssUED, 1924; REVISED, 1928, 1933.2 
Scope Sy! fac 
1. These specifications cover concrete building brick intendec 
for use in brick masonry. 


2. Concrete building brick shall be manufactured from a mixture 
of portland cement and suitable aggregates, such as sand, gravel, 
crushed stone, bituminous or anthracite cinders, burned clay or 


shale, or blast-furnace slag. 


. (a) Concrete building brick shall be classified as Grades B 
and c on the basis of the following requirements. The classification 
of any lot of bricks shall be determined by the results of the tests 
for that requirement in which it is lowest, unless otherwise specified 
as provided in Section 8. 


Compressive Strength 
(brick flatwise), Modulus of Rupture 
brick (brick flatwise), 
gO Nha Ib. per sq. in., Ib. per aq. in. 
Classification Mean Gross Area 
cetac te | Mean of § | Individual | Mean of 5 | Individual 
Tests Minimum Tests Minimum 
Gente 2500 or over 2000 450 or over 300 
1250 to 2500 1000 300 to 450 200 


NoTEe.—The above classifications are based on strength and do not necessarily 
measure weathering resistance. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. J. W. 
Whittemore, Secretary of Committee C-3 on Brick, Virginia Polytechnic Inst., Blacksburg, Va. 
2 Latest revision accepted by Committee E-10 on Standards, March 8, 1933. 7 fn 
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(b) The compressive strength and modulus of rupture tests shall 
be made in accordance with the Standard Methods of Testing Brick 
(Compression, Flexure, Absorption) (A.S.T.M. Designation: C 67) 
of the American Society for Testing Materials." 

Test Specimens 

4. (a) For the purpose of tests, bricks representative of the com- 
mercial product shall be selected by a competent person appointed 
by the purchaser, the place or places of selection to be designated 
when the purchase order is placed. The manufacturer or seller shall 
furnish specimens for tests without charge. All bricks shall be care- 
fully examined and their condition noted before testing. For the 
purpose of tests, not less than ten bricks shall be required for each 
investigation. In general, two samples of ten bricks each shall be 
tested for every 100,000 bricks contained in the lot under consider- 
ation; but where the total quantity exceeds 500,000 bricks, one 
sample of ten bricks from each 100,000 bricks shall be tested. Addi- 
tional representative samples may be taken at any time or place at 
the discretion of the purchaser. 

(b) Concrete building brick when tested shall be at least 28 days 
old, unless otherwise mutually agreed upon between the manufacturer 
and the purchaser. Representative samples from brick delivered on 
the job may be tested at any time by the purchaser. 


Size SIZE 
5. Concrete building brick shall be 2} by 32 by 8 in. with a 
permissible variation of + 7 in. in depth, +} in. in width and +} 
in. in length. 
Workmanship and Finish 
6. When any particular surface appearance or uniformity is 


desired, it shall be mutually agreed upon between the manufacturer 
and the purchaser. 


VISUAL INSPECTION AND REJECTION 
Inspection and Rejection 
7. Brick shall pass a visual inspection for freedom from cracks 
and irregularity. Cracked or misshaped brick shall be rejected. 
Acceptance 


8. At the option of the purchaser, acceptance may be based on 
the visual inspection requirements specified in Section 7 and on the 
results of one of the strength tests (compression or flexure) specified 


Se Book of A.S.T.M. Standards, Part II, p. 128, 
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TENTATIVE SPECIFICATIONS 


FOR 


«STRUCTURAL CLAY FLOOR TILE' 


A.S.T.M. Designation: C 57 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 


and suggestions, and as such is subject to annual revision. epee wie 
IssuED, 1933. > 


Scope 


1. These specifications apply to structural clay floor tile made 
from surface clay, shale, fire clay or admixtures thereof. 


CLASSIFICATION 
Classification 


2. (a) According to the results of physical tests, tile to be used in 
flat or segmental arches or used to resist stresses in combination tile 


“pe 


og 


and concrete ribbed slab construction, shall be classified as 5-16 and seed 
16-25 on the basis of the following strength and absorption = 
requirements:? 
Absorption, Compressive Strength Based on Net Area,* a inp Ly 
per cent Ib. persq.in. - 
Class End-Construction Tile Side-Construction Tile ; 
Average of | Individual | Individual 
n verage Individ Yo 
S Tests | Minimum | Teste | Minimem 
5 to 16 19 4 3200 or more | 2250 | 1600o0rmore | 1100 
25 or less 28 4 2000 or more | 1400 | 12000rmore | 850 


* Net area of a unit shall be taken as the area of solid material in shells and webs actually carrying stresses in a ' 


direction parallel to direction of loading. 


(b) Where end-construction tile are used on the side they shall 
conform to the requirements of that construction, and vice versa. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. F. E. 
Emery, Secretary of Committee C-10 on Hollow Masonry Building Units, Structural Clay Tile Assn., 


8 West 40th St., New York City. 


These specifications are in effect a tentative revision of, and will supersede when adopted as 
standard, the present specification requirements in Sections 1 to 10, inclusive, of the Standard 
Specifications and Tests for Structural Clay Floor Tile (C 57-31), see 1933 Book of A.S.T.M. 


Standards, Part II, p. 132. 


* As different types of clay are used in the manufacture of tile, color is not a reliable indication e « ens am 


of classification. 
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WEIGHTS 
Weights 
3. (a) Flat and segmental arch tile shall conform to the following 
requirements as to minimum number of cells in arch thickness and ; 
average dry weights per square foot of tile: ‘ 
MIntmuM NUMBER A 
Deptu oF ARCH, IN. Arca Turcxnsss PER SQ.FT. OF TLE 
2 43 
SEGMENTAL ArcH TILE 
(b) A tolerance of 5 per cent under and 12.5 per cent over will be ' 
allowed on the average dry weights specified in Paragraph (a). 
(c) Tile designed to resist stresses in combination tile and con- 
crete ribbed slab construction shall conform to the following require- 
ments as to minimum number of cells in thickness and average dry 
weights per square foot of tile: 
Numper AVERAGE Dry 
CELLs IN WEIGHTS, LB. PER 
THICKNESS OF UNITS,IN. = THICKNESS OF TE $Q. FT. OF TILE 


} 
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(d) A tolerance of + 10 per cent will be allowed on the average 
weights per square foot specified in Paragraph (c). 

(e) Structural clay floor tile units may be made any size consistent 
with economic considerations of manufacturing and practicable engi- 
neering standards of design. 


DIMENSIONS AND PERMISSIBLE VARIATIONS tC) 
Dimensions 
4. No dimension shall vary more than + 3 per cent from the 
standard dimensions for any form of tile. es toed 


WoRKMANSHIP AND FINISH 


Workmanship 

5. All tile shall be well burned, reasonably free from laminations 
and from such cracks, blisters, surface roughness and other defects 
as would interfere with the proper setting of the tile or impair the 


strength or permanence of the construction. 
6. The exterior surface of all tile intended for plaster shall be 
scratched or scored. When scored, each groove shall be not less 
than } in. nor more than ;%; in. in depth, nor more than 1 in. in 
width. The area covered by the grooves shall not exceed 50 per 
cent of the area of the scored faces. 


MARKING 

Marking 
7. All tile shall bear the initials, name or trademark of the manu- 
facturer. These marks shall be indented on the exterior of the tile 
and shall be plainly legible. 


INSPECTION AND REJECTION 
Inspection 
8. Proper facilities shall be provided the purchaser for sampling 
and inspection either at the factory or at the site of the work, as may 
be specified. At least 10 days from the time of sampling shall be 
allowed for the completion of the test. The inspection shall be based 
on the requirements specified in Sections 2 to 7, inclusive. All tests 
shall be made in accordance with the methods specified in Section 11. 


Rejection 

9. (a) Individual tile shall be rejected for failure to meet the 
weight, size, or workmanship and finish requirements. In case of 
failure to meet the ney and strength requirements for the class 
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specified, the manufacturer may sort the shipment and new sili 
shall be selected by the purchaser from the retained lot and tested at 
the expense of the manufacturer. In case the second set of samples 
fails to meet the test requirements the entire lot shall be rejected. 


Acceptance 
(b) By agreement, acceptance may be based on dry weight of the 
units, percentage of absorption, and the workmanship and finish. 


Expense of Tests 
10. Except as specified in Section 9 and unless otherwise agreed, 
the expense of inspection and testing shall be borne by the purchaser. 


Methods of Testing 

11. Tile shall be sampled and tested in accordance with Sections 
11 to 28 of the Standard Specifications and Tests for Structural Clay 
Floor Tile (A.S.T.M. Designation: C 57-31) of the American Society 
for Testing Materials.' 

11933 Book of A.S.T.M. Standards, Part II, p. 132. Pe gahese 
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Weights 


“tty 


] FOR 
STRUCTURAL CLAY NON-LOAD-BEARING 


os 


A.S.T.M. Designation: C 56 - 33 T as 

This is a Tentative Standard, published for the purpose of eliciting criticism ¢ 
and suggestions, and as such is subject to annual revision. ; 


. These specifications apply to structural clay partition, fire- 
and furring: tile made from shale, fire clay or 


Classification 
2. According to results of physical tests, tile shall be classified — 
as 5-16 and 16-25 on the basis of the following absorption — 


ABSORPTION, PER CENT 


AVERAGE OF INDIVIDUAL INDIVIDUAL 
Five Tests MAXIMUM MINIMUM 


3. Partition and split- furring tile shall conform to the following | 
requirements as to minimum number of cells and dry weights per 
square foot of tile: Ms 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. F. E. 
Emery, Secretary of Committee C-10 on Hollow Masonry Building Units, Structural Clay Tile Assn., — a 
8 West 40th St., New York City. a 

These specifications are in effect a tentative revision of, and will supersede when adopted as J ae 
standard, the present specification requirements in Sections 1 to 10, inclusive, of the Suntec q - 


of classification, 
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see 1933 Book of A.S.T.M. Standards, Part II, p. 137. | 
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PARTITION TILE 


MINIMUM 
MINIMUM MINIMUM AVERAGE Maximum INDIVIDUAL 
a _ NUMBER NUMBER WEIGHT, AVERAGE MINIMUM 
CELLS IN CELLS IN LB. PER WEIGHT,LB. WEIGHT, LB. 
Unit WALL SQ. FT. PER SQ. FT. PER SQ. FT. 
DIMENSIONS, IN. | : THICKNESS OF TILE OF TILE OF TILE 
82 3 et 1 16 15 
SPLIT FURRING TILE 
by 12 by 12..........4. 74 8} 
DIMENSIONS AND PERMISSIBLE VARIATIONS 
Dimensions 


4. No dimension shall vary more than + 3 per cent from the 
specified dimensions for any form of tile. 


Co 


Workmanship 


5. All tile shall be well burned, reasonably free from laminations 
and from such cracks, blisters, surface roughness and other defects 
as would evidently interfere with the proper setting of the tile or 
impair the permanence of the construction. 


Scoring 

6. The exterior surface of all tile intended for plaster or stucco 
shall be scratched or scored. When scored, each groove shall be 
not less than } in. nor more than ;’; in. in depth, nor more than 1 
in. in width. The area covered by the grooves shall not exceed 50 


r cent of the area of the scored faces. erin ate 


Marking 

7. All tile shall bear the initials, name or trademark of the manu- 
facturer. These marks shall be indented on the exterior of the tile 
and shall be plainly legible. 


Inspection 


8. Proper facilities shall be provided the purchaser for sampling 
and inspection either at the factory or at the site of the work, as may 
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be specified i in the contract. At least 10 days from the time of sam- __ 
pling shall be allowed for the completion of the test. The inspection 
shall be based on the requirements specified in Sections 2 to 7, in- 
clusive. All tests shall be made in accordance with the methods y te ae 
specified in Section 11. mart 


Rejection 
9. (a) Individual tile shall be rejected for failure to meet the 

weight, size, or workmanship and finish requirements. In case of | a 
failure to meet the absorption requirements for the class specified, mes 
the manufacturer may sort the shipment and new samples shall be 
selected by the purchaser from the retained lot and tested at the | 
expense of the manufacturer. In case the second set of samples fails =» _— 
to meet the test requirements, the entire lot shall be rejected. Bx, = 


Acceptance 
(b) By agreement, acceptance may be based on dry weight of the a 
units, percentage of absorption, and the workmanship and finish. : 


Expense of Tests 


10. Except as specified in Section 9, and unless otherwise agreed, 
the expense of inspection and testing shall be borne by the purchaser. - 


Methods of Testing 

11. Tile shall be sampled and tested in accordance with waa! 
11 to 22 of the Standard Specifications and Tests for Structural Clay — 
Fireproofing, Partition and Furring Tile (A.S.T.M. or 4 
C 56-31) of the American Society for Testing Materials.’ 


rene 


11933 Book of A.S.T.M. Standards, Part II, p. 137. 
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3 STRUCTURAL CLAY LOAD-BEARING WALL TILE! 


A.S.T.M. Designation: C 34 - 33 T 


tows This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. + 


IssuED, 1933. 
Scope 
These specifications apply to structural clay load-bearing 
wall tile made from surface clay, shale, fire clay or admixtures thereof. 


2. (a) According to results of physical tests, tile shall be classified 
as 5-16 and 16-25 on the basis of the following strength and absorption 
requirements :? 


Absorption, Compressive Based on Grose Area,? 
per cent b. per sq. in. 


End-Construction Tile Side-Construction Tile 
Average of | Individual | Individual 
5 Tests | Maximum | Minimum 


Average of | Individual Average of | Individual 
5 Tests Minimum 5 Tests Minimum 


iad tcsnenurs 5 to 16 19 4 1400 or more 1000 700 or more 500 
BD cin os 0titia 25 or less 28 4 1000 or more 700 500 or more 350 


* Gross area of a unit shall be the total area of a section including cells perpendicular to the direction of loading. 
spaces are included in the gross area, unless these spaces are to be occupied in masonry by portions of adjacent 


(b) Where end-construction tile are used on the side they shall 
conform to the requirements of that construction, and vice versa. 

(c) All tile shall be so designed that substantially the same 
masonry strength will be developed in all wall thicknesses for which 
they are to be used. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. F. E. 
Emery, Secretary of Committee C-10 on Hollow Masonry Building Units, Structural Clay Tile Assn., 

8 West 40th St., New York City. 

These specifications are in effect a tentative revision of, and will supersede when adopted as 
standard, the present specification requirements in Sections 1 to 11, inclusive, of the Standard 
Specifications and Tests for Structural Clay Load-Bearing Wall Tile (C 34-31), see 1933 Book of 
A.S.T.M. Standards, Part II, p. 141. 

? As different types of clay are used in the manufacture of tile, color is not a reliable indication 
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A.S.T.M. DEsIGNATION: C 34 — 33 
(d) Bonding tile shall be so designed as to provide recesses for ; 
header brick courses when laid up in brick-faced walls. 


WEIGHTS AND NUMBER OF CELLS* IN WALL THICKNESS 
Weights and Number of Cells 


3. (a) Load-bearing tile shall conform to the following require-— 
ments as to minimum number of cells* in wall thickness and dry — 
weights per square foot of tile: 


Tn 


MINIMUM 
Minimum = AVERAGE 
” NUMBER OF WEIGHT, AVERAGE MINIMUM 
CELLS IN LB. PER WEIGHT,LB. WEIGHT, LB, 
NOMINAL HorizONnTAL THICKNESS SQ. FT. PER SQ.FT. PER SQ. FT. 


or TiLe as Lap in WALL, IN. ‘THICKNESS OF TILE OF TILE OF TILE 

ate 2 Qa 40 


© Hollow spaces enclosed within the perimeter of the exterior shells and having a minimum 
dimension of not less than 4 in. and a cross-sectional area of not less than 1 sq. in. 


(b) The weight of bonding tile, including complementary shapes, 4 
shall be governed by the requirements specified in Paragraph (a) lie . 
and shall be calculated from the average weight of the one or ~oe gl "a 
units required between header brick courses. In calculating area of | 
tile, the greatest vertical face dimension shall be used. 

(c) In double-shell tile the two voids between exterior and interior — 
shells on either side of the tile shall be considered as one cell in thick- 
ness of wall when their combined width is not less than } in., provided 
the short webs between the inner and outer shells are not greater in _ 
number or thickness than the long transverse webs holding the come iy 


DIMENSIONS AND PERMISSIBLE VARIATIONS 
Dimensions 
4. (a) The thickness of bonding and other types of tile manu- 
factured for use in combination with brick or other materials may 
vary from the nominal thicknesses specified in Section 3, as required 
by construction requirements, but no dimensions shall vary more 
than + 3 per cent cent from the he purchasers’ or or manufacturers’ specified 


“cent 
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(b) ‘The average over-all thickness of the shells measured between 
the inner and extreme outer surfaces of end-construction load-bearing 
tile shall be at least ? in., except in double-shell tile the combined 
average over-all thickness of the inner and outer shell shall be not less 
than ? in. The minimum thickness of the webs shall be not less than 
in. 

(c) The width of cells in side-construction tile, measured in the 
direction of wall thickness, shall not exceed five times the average 
over-all thickness of either the upper or lower bearing shells. 


WEATHERING RESISTANCE 
Weathering Resistance 
5. All tile which will be subjected to weathering conditions or 
intended to be stuccoed shall be able to withstand 100 alternate 
freezings and thawings. Tile classed as 5-16 by these specifications 
may be considered as meeting the weathering requirements, provided 
they are burned to a normal maturity for the given clay. Tile classed 
as 16-25 shall be accepted as meeting the weathering requirements 
only on the basis of freezing-and-thawing tests. 


WORKMANSHIP AND FINISH 


6. All tile shall be well burned, reasonabby free from laminations 
and from such cracks, blisters, surface roughness, and other defects 
as would interfere with the proper setting of the tile or impair the 
strength or permanence of the construction. 


Scoring 

7. The exterior surface of all tile intended for plaster or stucco 
shall be scratched_or scored. When scored, each groove shall be not 
less than 3} in. nor more than } in. in depth, nor more than 1 in. in 
width. The area covered by the grooves shall not exceed 50 per cent 


of the area of the scored faces. 


thew 


MARKING 


Marking 

8. All load-bearing tile shall bear the word “Load-Bearing” or 
“L-B,” and name, initials or trademark of the manufacturer. These 
marks shall be indented on the exterior of the tile and shall be 


INSPECTION AND REJECTION 
Inspection 
9. Proper facilities shall be provided the purchaser for sampling 


and inspection either at the factory or at the site of the work, as may 
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A.S.T.M. DEsIGNaTIon: C 34-33 T 


be specified. At least 10 days from the time of sampling shall be ea. 
allowed for the completion of the test. The inspection shall be based evi. x 


on the requirements specified in Sections 2 to 8, inclusive. All tests a 
shall be made in accordance with the methods specified in Section 12. as 
Rejection 


10. Individual tile shall be rejected for failure to meet the weight, = = © 
number of cells, specified size, or workmanship and finish requirements. aati 
In case of failure to meet the absorption and strength requirements 
for the class specified, the manufacturer may sort the shipment and 
new samples shall be selected by the purchaser from the retained lot 
and tested at the expense of the manufacturer. In case the second 
set of samples fails to meet the test requirements the entire lot shall 
be rejected. 


Expense of Tests 


11. Except as specified in Section 10 and unless otherwise agreed, 
the expense of inspection and testing shall be borne by the purchaser. 


Methods of Testing Sa 
12. Tile shall be sampled and tested in accordance with Sections  __ 
12 to 34 of the Standard Specifications and Tests for Structural Clay _ 
Load-Bearing Wall Tile (A.S.T.M. Designation: C 34-31) of the 
American Society for Testing Materials 
11933 Book of A.S.T.M. Standards, Part II, the 
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SPECIFICATIONS AND TESTS FOR LOAD- 


. BEARING CONCRETE MASONRY UNITS! 
= 
This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1931; REVISED, 1933.2 ads hotess 
SPECIFICATIONS 


ya 1. These sialic apply to strength, absorption and general 
- requirements of hollow load-bearing concrete masonry wall units 
made from portland cement and suitable aggregates such as sand, 
gravel, crushed stone, bituminous or anthracite cinders, burned clay 
or shale, and blast-furnace slag.’ 


COMPRESSIVE STRENGTH 


Compressive 2. The average compressive strength of five units at the time of 


Strength. delivery to the site shall be not less than the following: 
Compressive STRENGTH 


BasED on Gross AREA, 
LB. PER SQ. IN. 


SHELL THICKNESS, IN. Five Tests Minimum 
te Under 14 and over 1000 800 
Absorption. 3. (a) Concrete masonry units which will be exposed to the 


weather or soil in the finished work (without brick, stucco or other 
suitable protective covering approved by the purchaser) shall not 
absorb more than 15 lb. of water per cubic foot of concrete actually 
contained. 

(b) Units which will be suitably protected from the weather or 
soil in the finished work need not conform to the absorption require- 
ment specified in Paragraph (a). 


a 1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. F. E. 
‘Emery, Secretary of Committee C-10 on Hollow Masonry Building Units, Structural Clay Tile Assn., 
8 West 40th St., New York City. 
2 Revision accepted by Committee E-10 on Standards, August 16, 1933. 
3 When fire tests are required they shall be conducted in accordance with the Standard Speci- 
‘fications for Fire Tests of Building Construction and Materials (A.S.T.M. Designation: C 19), see 
888 Book of A.S.T.M. Standards, Part II, p. 254. 
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DIMENSIONS AND PERMISSIBLE VARIATIONS 


4. No dimension shall vary more than 3 per cent over or under Dimensions. 
the specified dimension for any form or size of unit. 


WORKMANSHIP AND FINISH 


5. (a) All units shall be sound and free from cracks or other Workman- 
defects as would interfere with the proper placing of the unit or impair #u? *"4 


the strength or permanence of the construction. 


(b) Units which are intended to serve as a base for plaster or come 
stucco shall have a sufficiently rough surface to give good bond. — . \ 
MARKING any | 


6. All units shall bear a distinctive mark of the manufacturer or Marking. 
shall otherwise be readily identified as to origin. i. 
7. Proper facilities shall be provided the purchaser for sampling tnspeetion. | 
and inspection either at the factory or at the site of the work, as may 
be specified in the contract. The inspection shall be based on the 
requirements specified above. At least ten days from the time of Siig | | 
sampling shall be allowed for the completion of tests. All tests shall a ! 
be made in accordance with the methods specified in Sections 10 to 25. ee 
8. Individual units shall be rejected for failure to meet size or Rejection. | 
workmanship and finish requirements. In case of failure to meet the 
strength and/or absorption requirements, the manufacturer may sort 
the shipment and new samples shall be selected by the purchaser from 
the retained lot and tested at the expense of the manufacturer. In 
case the second set of samples fails to meet the test requirements 
the entire set shall be rejected. 
9. Except as specified in Section 8 and unless otherwise agreed, Expense of 
the expense of inspection and testing shall be borne by the purchaser. anette be 


METHODS OF TESTING 3 
10. Samples of units for testing shall be selected and tested by Selection 
the purchaser or by a competent representative authorized by him to Pf Samples 
do this work. In all cases the samples shall be representative of the ee: 
whole lot of units from which they are selected. Full-size units shall 
be taken in all cases. 
11. For the strength and absorption determinations, ten indi- Number of 
vidual units shall be selected from each lot of 10,000 units or fraction 5*™”"** 
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thereof; 20 individual units from each lot of more than 10,000 and 

a less than 100,000 units. For lots of more than 100,000 units ten indi- 
_ vidual units shall be selected from each 50,000 units contained in the 

lot. Where the absorption determination is not required the number 

of units taken may be reduced by half. 

Time and 12. Samples for the strength and absorption tests shall be selected 

Place of 

Selecting @t the factory or at the site of the work, as specified. 

Samples. 13. All units selected for purpose of tests. shall be plainly and 

Marking permanently marked for reference by the testing operator. 


Samples. 


COMPRESSIVE STRENGTH TESTS 
Samples. 14. Five full-size units shall be used. The units shall be in an 
_ ss air-dry condition equivalent to that obtained by a period of seven 
er days’ protection from the weather at room temperature at from 60 to 
80°F. 
os of 15. The speed of the moving head of the testing machine shall 
ateshine. be not more than 0.05 in. per minute. 
Bearing 16. A spherical bearing block of proper design shall be placed on 


— _ top of the test specimen. When the bearing area of the spherical 
_ bearing block is not sufficient to cover the area of the specimen, metal 
plates of sufficient thickness to prevent appreciable bending shall be 
placed between the spherical bearing block and the specimen. 
Capping. 17. (a) Bearing surfaces of the test specimens and portions ad- 
: joining them which are liable to absorb water from the plastic capping 
shall be coated with shellac and allowed to dry. 
(6) A quantity of plastic mortar made of a mixture of one part 
(by volume) of portland cement and one part of unretarded gypsum 
(plaster of Paris) mixed with sufficient water to spread evenly shall be 
placed on a plain surface which has been coated with oil. The surface 
to. be capped shall be placed on this mortar, and while holding the 
specimen so that its axis is at right angles to the capping surface it 
. shall be given a single firm pressure. 
+4 oe (c) The average thickness of the cap after the extruded plaster 
. Ferd has been removed and the edges trued shall be not more than ¢ in. 
se - Patching of caps after setting shall not be permitted. Imperfect caps 
shall be removed and replaced with new ones. 
Time of (d) The cap shall age at least six hours before the unit is 
Testing. tested. 
; (e) When the specimens are made with irregular bearing surfaces, 
-al:2 portland-cement mortar may be used to provide plane surfaces 
prior to capping. 


ei 
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18. All units shall be tested in a position such that the load is Position 


ndi- applied in the same direction as in service. enna 
the 19. The compressive strength of a unit shall be the maximum Calculation. 
aber load ad applied divided by the gross cross-sectional area in square inches. 
20. The samples shall consist of five whole units or pieces from Selection 
and each one of five units. If pieces are used they shall weigh not less hon 
cd than one-third the weight of the whole unit from which they were 
uite taken and in no case less than 5 lb. The samples shall have had any 
loose particles removed and any rough or jagged edges ground smooth. 
1 an 21. Each piece shall be marked so that it may be identified at any Marking 
ven time with the unit from which it was taken. Markings which do not +o 
0 to cover more than 5 per cent of the total superficial area of the piece 
shall be used. 
shall 22. Preparatory to the absorption tests, all samples shall be dried Drying Test 
in a drier or oven at a temperature between 100 and 115° C. (212 and 5#™?'**- 
1 on 239° F.) and weighed at 24-hour intervals until the loss in weight 
rical does not exceed 1 per cent of the last previous weight. 
etal 23. The balance used shall be accurate to within 0.5 per cent of Accuracy of 
l be the weight of the smallest unit or piece tested. vee 
24. The dry weight of the samples shall be obtained after which Saturation 
ad- they shall be immersed completely in water at room temperature at ° S*™?!¢s- 
ping from 15.6 to 26.7° C. (60 to 80° F.) for 24 hours. The samples shall 
then be weighed while suspended with a metal wire and completely 
part submerged in water. They shall be removed from the water and 
sum allowed to drain for 60 seconds by placing on 3-in. or coarser wire 
ll be mesh, visible surface water being removed with a damp cloth, and 
face immediately weighed. 
the 25. The absorption in pounds per cubic foot is equal to 62.4 times 
Se it the difierence between the wet and dry weights divided by the differ- = 
ence between the wet and suspended immersion weights, as follows: 
in (Wet Weight — Dry Weight) 62.4 
caps ‘ Wet Weight — Suspended Immersion Weight . 
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_ TEN TATIVE DEFINITIONS 


TERMS RELATING TO STRUCTURAL CLAY TILE! ait 4 


A.S.T.M. Designation: C 43 - 33 T ¥9 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. ig 


IssuED, 1933. 


TILE 


Structural Clay Tile-——Hollow burned-clay masonry building units 
with parallel cells. 

Note.—The term “‘tile”’ is understood, within the meaning of these definitions, 
to mean “structural clay tile.’’ The term “terra cotta,’ which is applied to orna- 
mental building units of burned clay, should not be used to designate structural 
clay tile. 


Load-Bearing Tile-——Tile for use as load-bearing structural units 
in masonry walls. 

Fireproofing Tile——Tile for use as a protection for structural mem- 
bers against fire. 

Partition Tile—Tile for use in building interior partitions, sub- 

dividing areas into rooms, or similar construction, and carrying 

superimposed loads. 

Furring Tile—Tile for lining the inside of walls and carrying no 
superimposed loads. 

Foundation Tile——Tile for use as load-bearing structural units in 
foundation walls. 

Floor Tile—Tile for use as structural units in floor and roof 
construction. 

Bonding Tile——Tile designed to provide recesses for header brick 
in brick-faced walls. 

Book Tile——Tile with tongue and groove edges resembling a book 
in shape. 


1 Criticisms of these Tentative Definitions are solicited and should be directed to Mr. F. E. Emery, 
Secretary of Committee C-10 on Hollow Masonry Building Units, Structural Clay Tile Assn., 8 West 
40th St., New York City. 

These definitions are in effect a tentative revision of the present Standard Definitions of Terms 
Relating to Structural Clay Tile (A.S.T.M. Designation: C 43-31), which standard definitions they 
are intended to eventually supersede, see 1933 Book of A.S.T.M. Standards, Part II, p. 147. 
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GENERAL TERMS > 
Side-Construction Tile—Tile designed to receive its principal — 
at right angles to the axes of the cells. 
End-Construction Tile——Tile designed to receive its principal stress 
parallel to the axes of the cells. 
Salt-Glazed Tile.—Tile with vitreous glaze on its surface produced by _ 
burning salt in the kiln at the temperature used in finishing the _ 
burning. 
Porous Structural Clay Tile——Tile in which the natural porosity of jae 
the clay has been increased by the admixture of other ingredients. 


Raw MATERIALS 

Shale-—A thinly stratified, consolidated, sedimentary clay' with 4 Za 
well-marked cleavage parallel to the bedding. or 
Fire Clay.—A sedimentary clay' of low flux content. frre ‘4 
Notg.—It is usually associated with coal measures. 


Surface Clay.—An unconsolidated, unstratified clay,’ occurring on 
the surface. 


DESIGNATION OF DIMENSIONS 


Length.—That dimension measured between the cut ends. Oia ; 
Thickness.—That dimension designed to lie at right angles to the 
face of the wall, floor, or other member in which it is used. ‘ 
Width.—That dimension measured at right angles to the direction _ 
of its thickness and length. > 
Note 1.—In practice, the first dimension given represents thickness; the 
second, width; the third, length. “I 
Note 2.—Gross area is taken as total area enclosed by the outside dimensions — 
of the unit in a direction perpendicular to that in which load is carried. : 
Note 3.—Net area shall be taken as the area of solid material in shells and | 
webs actually carrying stresses through the units in a direction parallel to the © 


direction of loading. 
PARTS, OPENINGS AND SURFACE FEATURES 
Shell.—The outer walls. 
Webs.—The partitions dividing it into cells. 
Cells.—Hollow spaces enclosed within the perimeter of the exterior = a 
shells and having a minimum dimension of not less than 3 in. Re i 
and a cross-sectional area of not less than 1 sq. in. = 
Scoring. —The grooves formed in the exterior faces of the shells to 
increase the bond of mortar, plaster, or stucco. 


1 The definitions for the terms “‘shale,” “fire clay” and “‘surface clay” are based upon the follow- ¥ eh 
ing definition of the term “clay” 

Ciay.—An earthy or stony culnensd aggregate consisting essentially of hydrous silicates of alumina, 
plastic when sufficiently pulverized and wetted, rigid when dry, and vitreous when fired to a suffi- 
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“TENTATIVE METHODS OF TESTING HIGH. 
TEMPERATURE HEAT INSULATION' 
(COMPRESSION, FLEXURE, SHRINKAGE) 

> A.S.T.M. Designation: C 93 - 33 T ¥ 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


 [ssuep, 1933. 
Scope 


| 
1. These methods o cover the following tests for high- _temperature 
insulation: 
Compression test; 


Chae 
Flexure or cross-bending test; and 


Compression Test 
Apparatus 
2. Any form of standard testing machine may be used for the 
compression test together with a spherical bearing block large enough 
entirely to cover the specimen. 


Test Specimen 

3. The test specimen shall consist of a half-brick, measuring 
approximately 44 by 44 by 23 in. 

Note.—This permits the use of a suitable half-brick from the flexure test. 


Condition of Test Specimen a 
4. The surfaces of the material to be tested shall be true planes 
and parallel. 


Number of Tests 


5. Compression tests shall be made on at least ten half-brick 
test specimens from different bricks. 


Procedure 
6. (a) The half-brick test specimen shall be tested, placed fiat. 
(b) The bearing block shall be used on top of the test specimen 
in vertical testing machines. The center of the sphere of the bearing 
block shall be used in contact with the top bearing surface of the 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. C. E. Bales, 
Secretary of Committee C-8 on Refractories, Ironton Fire Brick Co., Ironton, Ohio. ot oui 
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specimen, and in the vertical axis of the specimen. (See Fig. 1.) 
The spherical bearing block shall be kept thoroughly lubricated to 
insure accurate adjustment, which should be made by hand under a 
small initial load. 
(c) The speed of the moving head-of the testing machine, during 
the application of the load, shall not be more than 0.05 in. per minute. 
(d) During the test the beam of the testing machine shall be 
kept constantly in a floating position. 


Spherical Bearing Block 


Center of 
Spherical Surface 


<---One -half brick 


Weighing | Table of 
Testing 


Fic. 1.—Spherical Bearing Block for Compression Test. 


(e) The test specimen shall be compressed to a deformation of 
5 per cent of the original thickness, unless definite failure shall have 


previously occurred. The load value reported shall be the maximum 


7. The compressive strength in pounds per square inch shall be 
reported as the total maximum load, W, in pounds, indicated by the 
testing machine, divided by the average of the gross areas of the top 
and bottom of the specimen, A, in square inches, of the section of the 
specimen perpendicular to the line of application of the load. 

The compressive strength in pounds per be 
calculated from the formula: 


A } 
4 
SS 
a Ks, 
& 
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FLEXURE TEST AB 


8. (a) Any form of standard testing machine with knife edges 
as described in Paragraph (b) may be used for the flexure test. 


Note.—Portable apparatus properly calibrated may be used. 


(b) Knife edges shall be straight and have full contact with the 
specimen or bearing plate and they shall have a length at least equal 
to the width of the brick to be tested. Their bases shall be so curved 
or rounded as to permit free movement of the working edges, both 
longitudinally and transversely. The use of knife edges of ™ type 


/4" 
Side Elevation. 


Fic. 2.—Knife-Edge Bearing Device. 


shown in Fig. 2 is recommended, although other types may be used 

which will provide free movement and at the same time insure full 
and even bearing at all times during the test. = Le, . 

9. The test specimen shall preferably be 9 by 43 by 23 in. If 

a specimen having dimensions other than these are — they shall 


10. Flexure tests shall be made on at least ten test specimens. 
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Procedure 

11. (a) A test specimen shall be placed flat-wise on the knife 
edges with a span of 7 in. and the load applied at mid-span. 

(b) A steel bearing piece } in. in thickness, 14 in. in width and 
of a length equal to the full width of the specimen shall be placed 
between the upper knife edge and the specimen. 

(c) The speed of the moving head of the testing machine, during 
the application of the load, shall not be more than 0.05 in. per minute. 


Modulus of Rupture 
12. The modulus of rupture, R, in pounds per square inch shall 
be reported as calculated from the following formula: 


3 WI 
2 bd 
where W = the total load in pounds at which the brick failed; 
1 = the distance between the supports in inches; 


b = the width of the brick in inches; and 
= d = the depth of the brick in inches. 


13. The object of this test is to determine the permanent heat 
shrinkage of the specimen when subjected to a definite temperature. 


Test Furnace 
14. The test furnace may be any suitable furnace in which 


uniform temperatures can be obtained. 
15. The test specimen shall preferably be 9 by 44 by 24 in. agi ce 


Procedure 


16. (a) The test specimen shall be measured along the three Ae 
major axes through the center of the specimen. The measurements ~~ 
shall be made to the nearest 0.01 in. ik 

(b) The test specimen shall be placed in the furnace on the 9 by oy sled 
44 in. surface. The specimen shall be protected from direct flame me 
or localized heating from direct contact with furnace parts. ae 


(c) The maximum temperature to be used shall depend upon a 
the material. This maximum temperature shall be obtained in not aot 
less than three hours. The maximum temperature shall be main- Es 


tained for a period of five hours. The specimen shall be left in the wt 
furnace until the furnace temperature has fallen to at least 500 F. 


ter’ 


: 
> 
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Volume Shrinkage 
a 17. The volume shrinkage shall be calculated from the measure- 
ments along the three major axes through the center of the specimen, 
in accordance with the following formula: 


Volume shrinkage, per cent = Ve 7 100 
= the original volume; and To ove: 
Linear 
The linear shrinkage shall be calculated from the volume 
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SPALLING ACTION! 


A.S.T.M. Designation: C 38-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism — 
and suggestions, and as such is subject to annual revision. 


comparative resistance of high-duty fire-clay brick to spalling action 
by subjecting them to repeated rapid temperature changes. It is 
not to be used as a suitability test, as experience has shown that 
results obtained in this control test are not comparable with results 
obtained in service on the same brand of brick. ‘This test is of value, 
however, as a control test in maintaining the uniformity of fire-clay 
brick in so far as thermal spalling is concerned. 

2. (a) The sample shall consist of at least five standard 9-in. 
brick or of five shapes, which may be cut to standard size with a grind- 
ing wheel. 

(b) Test specimens of shapes such as boiler arch brick shall be 
cut to the standard 9-in. size. For this purpose a “cut-off” wheel is 
recommended. 

3. (a) The specimens shall be weighed and placed in a door of a 
furnace operated at 1350° C. (2462° F.), care being taken to prevent 
the direct heating of more than the 25 by 44-in.end. After one hour 
the specimen shall be withdrawn from the furnace and stood on end 
in a tank (Fig. 1) of flowing cold water from 10 to 21° C. (50 to 70° F.) 
so that the hot end of the brick will be immersed to a depth of 2 in. 
After three minutes the sample shall be withdrawn from the water, 
allowed to steam five minutes and then returned to the furnace. 
The door of the furnace shall be closed while the bricks are out to 
prevent the lowering of the temperature. The alternate heating and 

‘ Criticisms of this Tentative Method are solicited and should be directed to Mr. C. E. see 
Secretary of Committee C-8 on Refractories, Ironton Fire Brick Co., Ironton, Ohio. — 

(689) 


IssUED, 1921; REVISED, 1926, .1927, 1931, 1933. 


1. This method of control test is intended for determining the Object. 


wee 


Preparation 
of Samples. 


TENTATIVE METHOD OF CONTROL TEST 
RESISTANCE OF FIRE-CLAY BRICK TO THERMAL —————™ 
| 
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Procedure. | 
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cooling shall be continued in hourly cycles until a loss of 20 per cent 
by weight has occurred in each brick. 

(b) When pieces begin to fall off, the sample shall be laid on 
a 4.5 by 9.0-in. asbestos board, divided into 50 equal squares, and 
the approximate percentage of loss estimated after each removal 


bar I" by ig. bar 
Perforated brass pipe for pe | 
q 
= = 4"XNo. of b 
Yj \ / 
Ont | 
23 Brass pipe 
drain pipe /6 Gage galvanized iron tank 
be supported by suitable framework 
so as to make its use convernent with regard All angles I"by re 
the door of the heating furnace 
4 
éls Fic. 1.—Apparatus for Cooling Brick in Spalling Test. un 


from the water. After the completion of the test, the brick shall 
again be weighed and the percentage of loss determined. 

4. The report shall show for each brick the number of dips before 
loss started, the percentage of loss after each cooling and the total 
number of dips until a loss of 20 per cent by weight has occurred. 
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A.S.T.M. Designation: C 13-33T 


This is a Tentative Standard, published for the purpose of eliciting criticism — ou 
and suggestions, and as such is subject to annual revision. . obser cae 


TENTATIVE SPECIFICATIONS 
FOR 

CLAY SEWER PIPE! 


IssUED AS TENTATIVE, 1917; ADOPTED IN AMENDED Form, 1920; REVISED, 1924; | 
REISSUED AS TENTATIVE, 1932; REVISED, 1933.? 


1. These specifications cover clay products intended to be used Scope. : 
or the conveyance of sewage, industrial wastes and storm water. : 
2. Sewer pipes furnished under these specifications shall be of Single _ 1 
single class to be designated “‘A.S.T.M. Clay Sewer Pipe.”’ tant 


MATERIAL AND MANUFACTURE 
3. (a) Clay pipes shall be manufactured from surface clay, fire Materials. 
clay, or shale, or a combination of these materials. a 
(b) Surface clay is an unconsolidated, unstratified clay,’ occurring ~ 
on the surface. “wat 
(c) Fire clay is a sedimentary clay* of low flux content. i fw 
Norte.—It is usually associated with coal measures. dice 


(d) Shale is a thinly stratified, consolidated sedimentary clay” 
with well marked cleavage parallel to the bedding. 

(e) These materials or any combination thereof, when molded 
into pipe and subjected to suitable temperatures, shall produce a 
product that will be strong, durable, serviceable, free from objectional 
defects and shall conform to these specifications. RY STE 


RESISTANCE TO ACTION OF ACIDS 


4. The consumer or purchaser may prescribe i in advance the fol- Resistance 
lowing tests as to the resistance of clay sewer pipe to the action of acids: * A¢te" 


of Acids. 
1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. G. C. D. 
Lenth, Secretary of Committee C-4 on Clay Pipe, Clay Products Assn., 111 W. Washington St., 


These specifications are in effect a revision of and replace the former Standard Specifications Rte oH 
for Clay Sewer Pipe (A.S.T.M. Designation: C 13-24) which standard was accordingly discon- “ , 
tinued in 1933. ir 
? Revision accepted by Committee E-10 on Standards, August 16, 1933. 
3 The definitions for the terms “surface clay,” “fire clay,” and “shale” are based upon the following 
definition for the term “clay”: 
Clay.—An earthy or stony ahaa aggregate consisting essentially of hydrous silicates of stomian, ; 
plastic when sufficiently pulverized and wetted, rigid when dry and vitreous when burned at a 
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5, When tested with either hydrochloric, nitric, sulfuric, or 
acetic acid, the acid having a normality of one (1.0 N),! the per- 
centage of acid-soluble matter shall not exceed 0.25 per cent, cal- 
culated as sulfates. The purpose of this test is to determine the 


_ resistance of pipe to the action of acids and its use is optional. 


6. (a) Where possible the specimens intended for these tests 


’ shall be selected from pipe which have previously been subjected to 


the crushing strength test. Specimens shall be sound with all edges 
freshly broken, free from cracks or shattered edges, about 2 in. square, 
not weighing more than 200 g. and shall be thoroughly cleaned with 
a wire brush. 

(b) A test shall be made on at least one specimen cut from each 
size of pipe. The results shall be reported separately for each indi- 
vidual specimen. 

7. The weighing shall be made on a balance accurate to 0.01 g. 
when loaded with 200 g. 

8. (a) The specimens to be tested shall be dried to constant 
weight at a temperature of from 210 to 230° F. 

(b) The specimens upon reaching constant weight shall be com- 
pletely immersed in the test solution at a temperature of from 70 to 
90° F. for a period of 48 hours then removed from the solution, care- 
fully and thoroughly washed with hot water, allowing the washings to 
run into the solution in which the specimen was immersed. This 


solution shall be filtered and to the filtrate shall be added 5 ml. of 


Wt. of residue i x100 


Physical 
Require- 
ments. 


concentrated sulfuric acid. This solution shall then be evaporated 
(avoiding loss by spattering) to about 5 ml.; transferred to a porcelain 
crucible (previously ignited to constant weight) and heated cautiously 
to dryness. It shall then be ignited to constant weight. 

(c) Calculation —The weight of the residue in the porcelain 
crucible divided by the weight of the dry specimen before immersion 
multiplied by 100 is the percentage of acid-soluble matter calculated 
as sulfates. 


Wt. of dry specimen in grams 


a PHYSICAL PROPERTIES AND TESTS 


_ 9, The crushing strength and absorption of clay sewer pipe shall 
conform to the requirements given in Table I. The individual results 
of the various tests for each size of pipe and for each shipment shall 
be tabulated separately so as to show the percentage which fails to 
conform to the requirements of each test. 


1 The following percentages are required to make an acid of a normality of one: sulfuric acid, 
4.90 per cent; hydrochloric acid, 3.65 per cent; nitric acid, 6.30 per cent; and acetic acid, 6.00 per cent. 
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10. (a) The specimens for purpose of test shall be sound full-size 
pipe and shall be selected by the purchaser or his representative at a 
point or points designated by him when placing the order. 

(b) The manufacturer or seller shall furnish specimens for test, 


limits permitted in these specifications, shall be discarded and re- 
placed with additional specimens from the shipment. 


a) Crushing Strength Tests 
three-edge-bearing method or by the sand-bearing method. Either 
of the two specified bearing methods shall be used on retests as pro- 
vided for in Section 20 (a) and (0). 

13. (a) Any prime mover or hand power which will apply the 
load at a uniform rate of about 2000 lb. per minute, or in increments 
of not more than 100 Ib. at the same rate, may be used in making 
the test. 

(b) The center of the load shall be applied to the top bearing 
block at a point distant from the spigot end of the pipe equal to 
one-half of the overall length of the pipe. The test load shall be 


12. Pipe shall be tested for crushing strengt by either the cru 


Test 


Specimens. 


Number of 


without charge, up to 0.5 per cent of the number of pipes in each size isto 
of pipe furnished, except that in no case shall less than two specimens aah i 
be furnished. 
11. (a) The specimens shall first be freed from all visible moisture. Measure- 
When dry, each specimen shall be weighed, measured and inspected. Optervation 
The results of these observations shall be recorded. of 
(b) Defective Specimens.—Specimens which are observed to have cea 
fire cracks or other defects ‘n form or dimensions, in excess of the bats. 
TaBLe I.—PuysicaL Test REQUIREMENTS OF CLAY SEWER PIPE. 4 
minimum, |b. per linear foo! A 
Fie. Three-Edge- Sand- 4 
Beart 
Metholt Methoth 
1540 2200 8 
1 See Section 14 * See Section 15 el 
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applied to the upper bearing block in such a way as to leave the 
bearing free to move in a vertical plane passing midway between the 
lower bearings. In testing pipe that is “out of straight” the lines 
of the bearings chosen shall be from those which appear to give most 
favorable conditions for fair test. 

(c) The pipe shall not be allowed to stand under load longer than 
is required to apply the load and to observe and record it. 

(d) The testing machine shall be substantial and rigid through- 
out, so that the distribution of the load will not be affected appre- 
ciably by the deformation or yielding of any part. The bearings shall 
be sufficiently rigid to transmit and receive uniform loads throughout 
their lengths without deflection, and shall be so attached to the 


(beyond bearing) 
Barre! of Pipe ae 
ce/"perFoot 
of Diameter but 
Not less than!" 


Plaster of __Lower Bearing 


machine as to transmit and receive the maximum loads produced 
by the tests without lost motion, vibration or sudden shock. 

(e) The bearings and the specimen shall be accurately centered 
so as to secure a symmetrical distribution of the loading on each side 
of the center of the pipe in every direction. 

(f) The load shall be applied until the pipe yields by cracks 
passing through the shell. 

(g) The crushing strength shall be calculated by dividing the total 
load required to break each pipe by the net inside length of the barrel 
of the pipe, measuring from the bottom of the socket to the end of 
the spigot. 

14. When the three-edge-bearing method (see Fig. 1) is used, 
the ends of each specimen of pipe shall be accurately marked in 
halves of the circumference prior to the test. The two lower bear- 
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ings shall consist of two wooden strips with vertical sides having their 
interior top corners rounded to a radius of approximately 4 in. The 
strips shall be straight and shall be securely fastened to a rigid block  _—T 
at least 6 by 6 in. in cross-section. The interior vertical sides of the 
strips shall be parallel and a distance apart of 1 in. per foot of - 
diameter but in no case less than 1 in. Before the pipe is placed, a aah 
fillet of plaster of Paris thick enough to compensate for all the in- 
equalities of the pipe barrel shall be cast on and between the two 
lower bearings. The pipe shall be placed on the fillet while the 
plaster of Paris is still somewhat plastic, the use of the plaster of __ 
Paris fillet may be dispensed with when mutually agreeable to a haat 
manufacturer and the purchaser. The upper bearing shall be a rigid 
wooden block at least 6 by 6 in. in cross-section, straight and true 
from end toend. A fillet of plaster of Paris thick enough to compen- 
sate for the inequalities of the pipe barrel shall also be cast along 
the length of the crown. The upper bearing shall be brought in con- 
tact while the plaster of Paris is still somewhat plastic. The upper and 
lower bearings shall extend the full length of the pipe exclusive of 
socket. 

15. When the sand-bearing method (see Fig. 2) is used the ends 
of each specimen of pipe shall be accurately marked in quarters of 
the circumference prior to the test. Specimens shall be carefully 
bedded, above and belows in sand, for one-fourth the circumference 
of the pipe measured on the middle line of the barrel. The depth 
of bedding above and below the pipe at the thinnest points shall be 
one-half the radius of the middle line of the barrel. 

The sand used shall be clean and moist, and shall be such as will 
pass a 4760-micron (No. 4) sieve.' The sand in the lower bearing 
shall be loose when the pipe is placed. 

The top bearing frame shall not be allowed to come in contact 


surface a true plane, made of heavy timbers or other rigid material, 
capable of distributing the test load uniformly without appreciable 
bending. The test load shall be applied at the exact center of this 
top bearing plate, in such a manner as to permit free motion of the 
plate in all directions. For this purpose a spherical bearing is preferred, 
but two rollers at right angles may be used. The test may be made 


1 For requirements for this sieve, see Standard Specifications for Sieves for Testing Purposes 
(A.S.T.M. Designation: E 11) of the American Society for Testing Materials, 1933 Book of A.S.T.M. 


with the pipe nor with the top bearing plate. The upper surface of a 
the sand in the top bearing shall be struck off level with a straight Tae 
edge, and shall be covered with a rigid top bearing plate, with lower eae 
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without the use of a testing machine, by piling weights directly on a 
platform resting on the top bearing plate, provided, however, that 
the weights shall be piled symmetrically about a vertical line through 
the center of the pipe, and that the platform shall not be allowed to 
touch the top bearing frame. 


ar 

Bedding of Barrel, Bedding of Socket. 


The frames of the top and bottom bearings shall be made of 
timbers so heavy as to avoid appreciable bending by the side pressure 
of sand. The interior surfaces of the frames shall be dressed. No 
frame shall come in contact with the pipe during the test. A strip 
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" of cloth may, if desired, be attached to the inside of the upper frame __ 4 
t on each side, along the lower edge, to prevent the escape of nak " fa 
h between the frame and the pipe. 
Absorption Test wit ts dom 

16. (a) The specimens shall be sound pieces, with all edges broken, Test 
and may be from pipes broken in the crushing strength tests. They a 
shall be from 12 to 20 sq. in. in area, and shall be as nearly square as 
they can be readily prepared. They shall be free from observable 
cracks, fissures, laminations or shattered edges. 

(b) Each specimen shall be marked so that it may be identified Identification. 
with the pipe used in the crushing strength test from which the speci- 
men was taken. ‘The marking shall be applied so that the pigment " 
used shall not cover more than 1 per cent of the total superficial area ee “3 
of the specimen. aaa 

(c) One specimen shall be tested of each pipe broken in the Number of 
crushing strength test. Teste. 

17. The balance used shall be sensitive to 0.5 g. when loaded Weighing 
with 1 kg., and weighings shall be read to the nearest 1 g. When 4?p@ratus. 
other than metric weights are used, the same degree of accuracy Le 
shall be obtained. wey: 

18. (a) Drying.—Preparatory to the absorption test, the speci- Procedure. | 
men shall be brought to constant weight in a drier or oven at a tem- 
perature of not less than 110° C. (230° F.). ee 

(b) Immersion.—After reaching constant weight, the specimen ae 
shall be placed with other similar specimens in a suitable wire recep- 
tacle, packed tightly enough to prevent jostling, covered with dis- 
tilled water or rainwater, raised to the boiling point and boiled for five 
hours, and then cooled in water to a final temperature of 15 to 25° C. 

(59 to 77° F.). 

(c) Reweighing.—The specimen shall be allowed to drain for one 
minute, and the superficial moisture having been removed by towel 
or blotting paper, placed upon the balance and weighed. 

19. The absorption shall be calculated as percentage of the Catculation 
initial dry weight. The results shall be reported separately for each i, sala 7 
individual specimen, together with the mean for all the specimens of Results. = 
from the same shipment of pipe. 

20. (a) Failure of 20 per cent of the specimens to meet the Acceptance 

f requirements of crushing strength and/or absorption tests shall result ° Rejection 

on Results 
e in rejection of all the pipe in the.shipment or delivery, corresponding of Test. ¥ 
. to the sizes thus failing to comply; except that in the event of 20 per - 7 
D cent of the specimens in any size failing to meet the requirements, bes om 


| 
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the manufacturer or seller may, with the consent of the purchaser, 
furnish for test, without charge, additional specimens from the same 
shipment. In case more than 80 per cent of the specimens tested, 
including those first tested, shall show substantial conformance for 
each of the various tests performed, then the entire shipment or 
delivery for this size shall be accepted; otherwise it shall be rejected. 

(b) However, in case of failure of pipe to meet the requirements 
under the specified method, especially where the accuracy of the 
testing machine is questioned, a retest at the request of the manu- 
facturer shall be made upon a machine whose accuracy is known or 
that the machine originally used be recalibrated before the retest 
is made. 

(c) In addition to the requirements in Paragraph (a), failure of 
10 per cent or more of the individual specimens tested to develop 
75 per cent of the average crushing strength requirements shall be 
cause for the reiection of the shipment, but the manufacturer or seller 
may cull the pipe and submit the balance of the shipment for retest, 
and if the shipment then conforms to all of the requirements of these 
specifications it shall be accepted. 


A.S.T.M. Sizes, AND PERMISSIBLE VARIATIONS 


Sizesand = =6.21. Pipes shall be furnished of the sizes, internal diameter, and 
Dimensions. with the dimensions given in Table II. Where several lengths are 
af mentioned in the table the consumer or purchaser shall indicate, at 
- ae the time of purchase, which lengths shall be furnished; and unless 
ae indicated, the manufacturer shall furnish such lengths as he may 
elect. 
Permissible 22. The permissible variations from the dimensions given in Table 
Variations. TT shall not exceed those specified in Table III. Where the average 
diameter in the spigot is larger than the nominal size, the average 
diameter at inside of the socket shall be increased by the same amount. 
Where the thickness of barrel is increased beyond that given in 
Table III in order to meet the specified requirements of strength, 
the diameter at inside of socket shall be increased by double the 
increase in thickness of barrel. Pipes intended to be straight shall 
not have variation in alignment of more than } in. per foot of length. 
This measurement to mean the maximum ordinate as measured from 
> the concave side of the pipe. 
uf 
shall be substantially free from or deep 


Detects. cracks and blisters, laminations and surface roughness. 


WoORKMANSHIP AND FINISH 
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stantially free from large blisters or large pimples. 
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24. The glaze shall consist of a continuous layer of salt glaze sub- 


No blisters shall 
exceed 3 in. in diameter and no blisters or pimples shall project more 


TABLE II.—DIMENSIONS OF CLAY SEWER PIPE.* 


inet 
Internal hacneee at Depth Minimum Thickness Thickness 
Diameter Laying Length | 4 in. Above of Socket Taper of of Barrel of Socket 
(D), in. (L), ft. Base of Socket | (Lg), in. Socket (H) (T), in. (Ts) 
(Ds), in 
ar ‘ 2 53 1} 1:20 4 The thickness 
6.. ; 2, 25 8} 2} 1:20 ' of the socket 
2,25,3 104 23 1:20 in. from its 
2, 23,3 123 24 1:20 i outer end shall 
2, 25,3 15} 23 1:20 1 be not less than 
2, 24,3 183 1:20 1} three-fourths of 
Bicciidasecl 2, 23,3 224 3 1:20 1} the thickness of 
2,23,3 253 a3 1:20 1} the barrel of 
2, 25,3 293 34 1:20 2 the pij «. 
24,3 334 3} 1:20 2} 
24,3 368 3} 1:20 2} 
24,3 40 4 1:20 25 
RR 24,3 43} 4 1:20 23 
® Applications of dimensione given in this table are shown in Fig. 3. 
> When pipes are furnished having an increase in thickness over that given in last column, the diameter of socket 


shall be increased by 


an amount equal to twice the increase of thickness of 


© When the pipes furnished have an average diameter larger than the nominal size, the inside diameter of the 


socket shall be greater by the same amount than the values given in the third column. 


TABLE III.—PERMISSIBLE VARIATIONS IN DIMENSIONS OF CLAY SEWER PIPE. 


Limits of Permissible Variation in: 


Internal Diameter, in. 
Diameter, in. | _ Length, Two Opposite Depth of Thickness of 
in. per ft. (—) | Sides, in. per i Socket, in. (—) | Barrel, in. (—) 
foot of length | Spigot (+) Socket (+) 
j Ys is i vs 
H 3 vs 
i i # vs 


Nors.—The minus sign (—) alone indicates that the plus variation is not limited, the plus and minus sign (+) 
both dimension. 


indicates variation in 


excess and deficiency in 


than } in. above the surrounding surface of the pipe for sizes up to 


and including 18 in. internal diameter. 


For sizes over 18 in. internal 


diameter no blisters ‘shall exceed in diameter more than 2 in. per sci 
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of the internal diameter of the pipe, nor project above the surrounding 
surface of the pipe more than ¢ in. per foot of the internal diameter 
the pipe. 

Not more than 10 per cent of the inner surface of any pipe barrel 
shall be bare of glaze except the socket, where it may be entirely 
absent. Glazing shall not be required on the outer surface of the 


= 

4 


Tite 


Fic. 3.—Applications of Dimensions Given in Table II. =» iat 


Ds 


barrel at the spigot end for a distance from the end of the pipe equal 
to the specified depth of socket. There shall be no well defined net- 
=O work of crazing lines or hair cracks. 

Finish of 25. The ends of the pipes shall be square with their longitudinal 


Ends. ~—_ axis, except as provided in Table III. 
Fittings. 26. (a) Fittings shall have a plain spigot end and a socket end 


corresponding in all respects with the dimensions specified for pipes 
of the corresponding internal diameter. Branch pipes shall be fur- 
nished to the same as straight pipe. All 
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conform in finish to the specifications for pipe given in Sections 23, 
24, and 25. 
(b) Slants shall have their spigot ends cut at an angle of approx- — 
imately 60 deg. with the longitudinal axis. 
(c) Curves shall be at angles of 90 and 45 deg., as required. 
They shall conform substantially to the curvature specified. : 
(d) Branches shall be furnished with the spur or spurs of the size 
or sizes specified, securely and completely fastened in the process of —> 
manufacture, to the barrel of the pipe. T-branches and double © 
T-branches shall have their axes perpendicular to the longitudinal 
axis of the pipe. Y-branches and double Y-branches shall have their 
axes approximately 60 deg. from the longitudinal axis of the pipe — 
measured from the socket end. All spurs shall terminate in sockets 
and the barrel of the spurs shall be of sufficient length to permit 
making a proper joint when the connecting pipe is inserted in the 
spur socket. a 
(e) Channel or split pipes, curves and branches shall be approxi- 
mate half sections of the corresponding size of straight pipe and fittings. _ 


MARKING 


27. All pipe over 6 in. in diameter shall bear the initials or name Marking. 
of the person, company or corporation by whom manufactured, and 
the location of the mill. The markings shall be indented on the 
exterior of the pipe near the socket and shall be plainly legible for 


purposes of identification. 


28. All pipes shall be subject to inspection at the factory, trench Inspection. 
or other point of delivery by a competent inspector employed by the 
purchaser. The purposes of the inspection shall be to cull and reject 
pipes which, independent of the physical tests herein specified, fail 
to conform to the requirements of these specifications. 

29. Pipes shall be subject to rejection on account of the following: Rejection. 

(a) Variations in any dimension exceeding the permissible varia- 
tions given in Table III. 

(6) Fractures or cracks passing through the shell or socket, 
except that a single crack at the spigot end of the pipe not exceeding 
75 per cent of the depth of the socket, or a single frac ture in the socket 
not exceeding 3 in. in width nor 2 in. in length. 

(¢) Chips or fractures on the interior of the pipe exceeding 2 in. 
in length, 1 in. in width, and of a depth more than one-quarter of 
the thickness of the shell. 
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(d) Blisters which are broken or which exceed the dimensions 
specified in Section 24. 
(e) Fire cracks or hair cracks sufficient to impair the strength, 
durability or serviceability of the pipe. 
(f) Variation of more than } in. per linear foot in alignment of 
a pipe intended to be straight. 
(g) Glaze which does not conform with these specifications as 
specified in Section 24. 
(h) Insecure attachment of spurs on branches. 
Marking of 30. All pipes accepted may be plainly marked by the inspector. 
Swecimens, Rejected pipes shall not be marked so as to be defaced or to impair 
their value, but shall be replaced by the manufacturer or seller with 


pipes which meet the requirements of these specifications, without 
nal additional cost to the purchaser. 
Note.—Attention is called to the Standard Definitions of Terms Relating to Se 
Sewer Pipe (A.S.T.M. Designation: C 8) and Recommended Practice for Laying 
Sewer Pipe (A.S.T.M. Designation: C 12) of the American Society for Testing pr 
Materials, see 1933 Book of A.S.T.M. Standards, Part II, pp. 218, 222. ac 
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TENTATIVE SPECIFICATIONS 


FOR 
READY MIXED CONCRETE!” 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual een. 144 
red bor it ihe 


Scope 


1. These specifications cover requirements for the materials, 
proportioning, mixing, delivery, quality, inspection, testing, and 
acceptance of ready mixed concrete for all purposes. 


Ready Mixed Concrete 


2. The term ready mixed concrete is used to describe mixed 

concrete delivered at the work ready for use. 
Hane off aol 
MATERIALS 

General 

3. Ready mixed concrete shall consist of a mixture of portland 
cement, aggregates and water, proportioned in accordance with the 
requirements of these specifications. Admixtures may be included 
with these primary ingredients when specified by, or with the 


4. (a) Portland cement shall sehen to the requirements of the 
Standard Specifications for Portland Cement (A.S.T.M. Designation: 
C 9) of the American Society for Testing Materials.” 

(b) High-early-strength portland cement shall conform to the 
requirements of the Tentative Specifications for High-Early-Strength 
Portland Cement (A.S.T.M. Designation: C 74-30 T) of the 
American Society for Testing Materials.* 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. R. R. 
Litehiser, Secretary of Committee C-9 on Concrete and Concrete Aggregates, Ohio State Highway 
Testing Laboratory, Ohio State University, Columbus, Ohio. 

21933 Book of A.S.T.M. Standards, Part II, p. 3. 

* Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1016; also 1933 Book of A.S.T.M. 
Tentative Standards, p. 297. 
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Aggregates 
5. (a) Aggregates shall conform to the requirements of the 
Tentative Specifications for Concrete Aggregates (A.S.T.M. Designa- 
tion: C 33-31 T) of the American Society for Testing Materials.' 
(b) Frozen aggregates, or aggregates containing lumps of frozen 
material, shall be thawed before use. 


Water 


6. Water shall be free from injurious amounts of impurities. 
Potable water shall be considered as meeting the requirements of 
these specifications. 

COMPOSITION OF CONCRETE Bs 


General 

7. The size and type of aggregate and the quality and consistency 
of the concrete required fer the work shall be specified by the pur- 
chaser. The manufacturer of ready mixed concrete shall determine 
the quantities of materials for the batch to produce concrete of the 
quality and consistency specified. The consistency shall be deter- 
mined by the slump test, referred to in Section 26 (a), unless another 
method is specified or permitted by the purchaser. 


Proportions by Volume 

8. When the quality of the concrete is specified in terms of the 
consistency and arbitrary proportions by volume, 1 cu. ft. of cement 
shall be considered to weigh 94 lb., and, unless another basis is 
specified by the purchaser, the weight per unit of volume of the 
aggregates shall be based on rodded weights determined on surface- 
dried materials, in accordance with the Standard Method of Test 
for Unit Weight of Aggregate for Concrete (A.S.T.M. Designation: 
C 29) of the American Society for Testing Materials.” MO eh 


Proportions by Weight 
9. When the quality of the concrete is specified in terms of the 


consistency and arbitrary proportions by weight, the weights of the 
aggregates shall be stated in terms of surface-dried materials. 4 mS 


Proportions in Terms of Quantity of Cement 

10. When the quality of the concrete is specified in terms of the 
consistency and the quantity of cement per unit of volume of concrete, 
1 cu. ft. of cement shall be considered to weigh 94 lb., and the ratio 
by weight of the fine aggregate to the fine plus coarse aggregate shall 


1 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 750 (1931); also 1933 Book of A.S.T.M. 
Tentative Standards, p. 412. ot 
21933 Book of A.S.T.M, Standards, Part II, p. 247, TH 
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be such as to produce a plastic and workable mixture and shall not 
be greater than 0.55, unless otherwise specified by the purchaser; 
except that this ratio may not apply to light-weight aggregates. 
Under this clause the proportions of cement to aggregate shall not 


be stated. we 
11. When the quality of the concrete is specified in terms of the 
consistency and the ratio of quantity of mixing water to quantity of 
cement, the water shall include that added to the batch and the 
surface moisture of the aggregates, and the ratio of fine to coarse 
aggregate shall be such as to produce a plastic and workable mixture. 
Under this clause the proportions of cement to aggregate shall not 
be stated, except that a minimum cement content may be specified. _ 
iw 
Proportions Based on Strength Se 
12. When the qualit¥ of the concrete is specified in terms of the 
consistency and the compressive or flexural strength, at an age 
specified by the purchaser, the ratio of fine to coarse aggregate shall 
be such as to produce a plastic and workable mixture. Under this 
clause the proportions of cement to aggregate shall not be stated, 
except that a minimum cement content may be specified. ieet Het 


Ag ie 
Cement 


13. pie shall be measured by weight or, if permitted by the 
purchaser, in full bags of 94 lb. each. When the cement is measured 
by weight, it shall be weighed on a scale separate from those used 
for the other materials; when the cement is measured in bags, no 
fraction of bags shall be used, unless weighed. 


aul} 
Aggregates ad Haris 
14. Coarse aggregates shall be measured by weight. Fine 
aggregates shall be measured by weight or by inundated volume in a 
device suitable to the purchaser. Batch weights shall be based on 
surface-dried materials and shall be corrected to take into account 
the weight of surface moisture contained in the aggregates. Rosrake 


Water 
15. Water shall be measured by volume or by weight. The 

device for the measurement of the water shall be readily adjustable 

and, under all operating conditions, shall be accurate to 0.5 fa cent 

orlessofitsmaximum capacity. | 
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16. Powdered admixtures shall be measured by weight and 
liquid admixtures by weight or volume. 


Weighing Hoppers and Scales 7 
17. Weighing hoppers and scales shall conform Pm the Specifica- 
tions and Tolerances of the American Road Builders’ Association 
for the Bin Batcher ae of Equipment for Weighing Concrete 
Aggregates."? 
MIXING 
General 
18. The mixing equipment shall be capable of combining the 
ss aggregates, cement, and water within the specified time into a thor- 
oughly mixed and uniform mass, and of discharging the mixture 
without segregation. 


Central Mixing Plant 

i) 19. In the case of the stationary mixers, the mixer drum shall be 
of adequate size to accommodate the maximum batch, and shall be 
in accordance with the Concrete Mixer Standards adopted by the 
_ Mixer Manufacturers’ Bureau of the Associated General Contractors 
of America. The mixer shall be rotated at the rate recommended 
by its manufacturer. Provision shall be made at the mixer to wets 


_ has elapsed. The mixing time shall be measured from the time that 
all dry materials are in the mixer. The batch shall be so charged 
_ into the mixer that some water shall enter in advance of cement and 
aggregate, and shall continue to flow for a period which may extend 
to the end of the first one third of the specified mixing time. When 
the central mixing plant is depended upon for the complete mixing, 
the minimum mixing time for mixers of 1-cu.-yd. capacity or less 
oe shall be 1 minute; for larger capacities of mixers this mixing time 
a) gs be increased at the rate of 15 seconds for each cubic yard, or 
E fraction thereof, additional capacity. When the concrete is trans- 
ported in an agitator, the size of batch shall not exceed the rated 

’ capacity of the agitator as stated by the manufacturer, and as stamped 
in metal at a prominent place on the equipment. When the agitator 
is provided with mixing blades, the mixing time at the central mixer 
may be reduced to the minimum required to incorporate the ingredi- 
a. re ents of the mixture into a mass and the mixing completed in the 
a 3 ; agitator; under these circumstances all ingredients for a batch shall 


3 J 
= vale f 1 Am. Road Builders’ Assn., Bulletin 15, Section I, Part 1 (1931). 

a ? The essential requirements outlined in Bulletin 15 have been adopted by the American Association 
of State Highway Officials. 


Admixtures 
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be in the mixer and properly incorporated before any concrete is 
discharged to the agitator and each batch of concrete shall be mixed 
in the agitator for 50 revolutions or more. 


Truck Mixing 

20. In the case of truck mixers, the size of batch shall not exceed 
the rated capacity of the mixer as stated by the manufacturer and 
as stamped in metal at a prominent place on the mixer. The mixer 
shall be water-tight when closed. Each batch of concrete shall be 
mixed not less than 50 nor more than 150 revolutions of the mixer at 
the rate of rotation specified by the manufacturer as mixing speed. 
Any additional mixing shall be done at a slower speed specified by the 
manufacturer for agitation. The truck mixer shall be equipped with 
a tank for carrying the mixing water; the water shall be measured 
and placed in the tank at the proportioning plant, unless the tank is 
equipped with an automatic measuring device of the required accuracy 
and capable of being locked. The mixing water may be added directly 
to the batch, except as limited by Section | 22. 


21. Concrete shall be hauled in a water-tight container in which 
segregation will not take place and from which the concrete can be 
discharged freely and shall be delivered to the work at the consistency 


22. Concrete shall be dave to the site of the work, and dis- 
charge from the hauling container shall be begun within a period of 
14 hr. after the introduction of the mixing water to the dry materials, 
or the cement to the aggregate if the fine aggregate contains surface 
moisture in excess of 6 per cent by weight or the coarse aggregate 
contains surface moisture in excess of 3 per cent by weight. 


Temperature 


23. Concrete delivered in out-door temperatures lower than 
40 F. (5 C.) shall arrive at the work having a temperature not less 
than 60 F. (15 C.), nor greater than 100 F. (38 C.), unless otherwise 
specified or permitted by the purchaser. 


_ INSPECTION 


24. Proper facilities shall be provided for the purchaser to inspect 


ingredients and processes used in the manufacture of the concrete 


a A.S.T.M. DESIGNATION: C 94-33 T 
| 
} 
‘ 
@ 
4 
4 


either at the mixing plant, loading plant or point of delivery. The 
manufacturer shall afford the inspector representing the purchaser, 
without charge, all reasonable facilities for securing samples to deter- 
mine if the concrete is being furnished in accordance with these 
wa? specifications. All tests and inspections shall be so conducted as not 
to interfere unnecessarily with the manufacture and delivery of the 


batch. 
. (b) Each sample of concrete for strength tests shall consist of 
a Ha not less than one cubic foot made up of portions obtained from not 
_ less than three points within the batch. 


Methods of Testing 
‘aa “O } 26. Tests of the concrete shall be carried out in accordance with 
the following methods of the American Society for Testing Materials: 
: (a) Consistency—The consistency of the concrete, unless 
otherwise specified or permitted by the purchaser, shall be measured 
by the slump determined in accordance with the Tentative Method 
of Test for Consistency of Portland-Cement Concrete i S.T.M. 
Designation: D 138-32 T).! 
(b) Compression Tests. —Compression test specimens of concrete 
i be molded, cured, and tested in accordance with the Standard 


- Method of Making and Storing Compression Test Specimens of 
Concrete in the Field (A.S.T.M. Designation: C 31),* except that 
Secon 7 (6) shall not apply for specimens used as the basis for 
acceptance. 
a) (c) Flexure Tests—Flexure test specimens of concrete shall be 
_molded and tested in accordance with the Tentative Laboratory 
am Method of Making Flexure Tests of Concrete, Using a Simple Beam 
bce . = Center Loading (A.S.T.M. Designation: C 78-30 T).2 The 
samples of concrete shall be obtained and the specimens cured in 
—— with the method described for compression tests in the 
Sinn Method of Making and Storing Compression Test Specimens 


1 Proceedings, Am. Soc. Testing Mats,, Vol. 32, Part I, p. 775 (1932); also 1933 Book of 
A.S.T.M. Tentative Standards, p. 641. 

2 1933 Book of A.S.T.M. Standards, Part II, p. 225. 
on * Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 027 (1930); also 1933 Book of 
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of Concrete in the Field (A.S.T.M. Designation: C 31),' except that 
Section 7 (b) shall not apply for specimens used as the basis for 
acceptance. 


tiny oF - 


Consistency 


27. (a) The concrete shall be considered to have conformed to 
the consistency requirements of these specifications if the average 
consistency of three determinations of the slump on a single sample 
is within 20 per cent of the consistency specified. 

(b) The slump test for consistency shall be made as often as 


28. (a) Concrete shall be considered to have conformed to the 
strength requirements of these specifications if the average strength 
of all specimens tested is equal to or greater than the strength specified 
and if the number and concordance of the strength tests conforms to 
the requirements of Paragraphs (b) to (e). 

(b) The number of strength tests shall be determined by the 
purchaser, except that, if acceptance or rejection is based on Paragraph 
(a), not less than the number of tests shown in the following table 
shall be made: 


Cusic YARDS oF CONCRETE 


DELIVERED ON NuMBER OF STRENGTH TESTS 
for each 50 cu. yd. 
SOO BD One for each 125 cu. yd. 
wis 


(c) A test shall consist of the average of two or more standard 
specimens made from a single sample. Results from obviously 
faulty, defective or improperly cured specimens shall be disregarded 
in determining the average 

(d) At least 90 per cent of all strength tests shall be equal to or 
greater than 90 per cent of the strength specified. 

(e) The strength tests shall be carried out under the supervision 
of a qualified engineer mutually agreed upon by both the manufacturer 
and purchaser. 


Notg.—The question of payment for the strength tests shall form a part of the 
contract between the purchaser and the manufacturer. 


te 
1 1933 Book of A.S.T.M. Standards, Part II, p. 225. 
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Alternate Strength Basis 
29. The provisions of Section 28 may be waived, at the option 


factory to the purchaser that concrete of the proportions proposed 
_ for use will furnish the specified strength. Under this clause the 
concrete shall be considered to have conformed to the requirements 
_ for strength if these proportions are maintained throughout the work. 

Retest 

oy 30. (a) When Section 28 is used as the basis for acceptance, if 
_ the concrete fails to conform to the requirements of that section, the 


_ structure. Such specimens shall be obtained in accordance with 
_ the Standard Methods of Securing Specimens of Hardened Concrete 
from the Structure (A.S.T.M. Designation: C 42)! and tested in 
accordance with Sections 19, 20 and 21 of the Standard Methods of 
‘Making Compression Tests of Concrete (A.S.T.M. Designation: C 39) 
of the American Society for Testing Materials.” 

(b) Specimens cut from the structure shall be obtained and 
tested within a period of 60 days after placing the concrete. The 
_ specimens shall be tested in a saturated condition and no correction 
_ shall be made for the age of the concrete. 

k (c) The tests shall be carried out under the supervision of a 
. 4 qualified engineer mutually agreed upon by both the manufacturer 

and purchaser, and the costs of the tests shall be borne by the 
manufacturer. 

(d) The concrete shall be considered as conforming to the require- 


ments of these specifications if the average strength of the specimens 


cut from the structure is equal to or greater than the specified strength, 
and at least 90 per cent of all tests are equal to or greater — 90 
ie per cent of the specified strength. amt 


- . The basis of measurement of the concrete shall be the cubic 


abe "the quantity of concrete produced by a given combination of 

materials may be determined by measurement in a standard measure 
or may be calculated from the absolute volumes of the separate 
os ingredients as determined from the weight of each used in a batch 
and its specific gravity. When the latter method is used, proper 
correction shall be made for the free and absorbed moisture content 
of the aggregate. 


4 1 1933 Book of A.S.T.M. Standards, Part II, p. 238. on 
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FOR 

ABSORPTION BY AGGREGATES FOR CONCRETE > 


A.S.T.M. Designation: C 95 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting same 
and suggestions, and as such is subject to annual revision. ; 


IssuED, 1933. 


Scope 
1. This method of test is intended for use in making laboratory 
determinations of absorption by fine or coarse aggregate. 


Sample 

2. The test sample shall be representative and shall weigh 
approximately 500 g. (1.1 Ib.) for fine aggregate, at least 3000 g. (6.6 
lb.) for coarse aggregate which contains no pieces larger than 1} in., 
or at least 5000 g. (11 lb.) for coarse aggregate containing pieces 
larger than 1} in. 


Saturation 
3. (a) Fine Aggregate-—The test sample of fine aggregate shall 
be immersed in clear water at room temperature for 2 hr. 
(b) Coarse Aggregate ——The test sample of coarse aggregate shall 
be immersed in clear water at room temperature, raised to boiling 
and boiled continuously for 3 hr., then cooled in water to room 


4. After saturation, the test woe shall be removed and drained, 
and then spread on a flat surface and exposed to air (a porous surface 
and artificial circulation are advantageous, especially for large 
samples) with stirring until the surface moisture disappears and, in 
the case of fine aggregate, the material becomes free flowing. Coarse 
aggregate may, optionally, be rolled in an absorbent towel until 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. R. R. Litehiser, 
Secretary of Committee C-9 on Concrete and Concrete Aggregates, Ohio » State Highway Testing 
Laboratory, Ohio State University, Columbus, Ohio. 
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oe: the sample shall be placed in a dry quart glass jar and water 
added drop by drop until the grains just persist in tending to adhere 
to the glass after thoroughly shaking and mixing the sample. 
Weighing 

After surface drying, the major portion of the prepared 
saturated surface-dry sample shall be weighed immediately to the 
nearest 0.05 per cent. It shall then be dried to constant weight at 
a temperature of 100 to 120 C., cooled to room temperature, and 
reweighed with the same accuracy. 


Calculation 
6. The percentage of absorption by the aggregate shall be calcu- 
lated from the following formula: 


D api 
where X = the percentage of absorption by the aggregate; 


S = the weight of the saturated, surface-dry samples; and 
D = the weight of the same sample dried to constant weight. 


surface dry. To more accurately gage the end point with fine agere- 
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‘TENTATIVE METHOD OF FIELD TEST 
FOR 


ABSORPTION OF MIXING WATER BY AGGREGATES 
FOR CONCRETE! 


A.S.T.M. Designation: C 96 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject toannual revision, 


— 


Scope 

1. This method of test is intended for use in making approximate 
field determinations of the water required to compensate for absorp- 
tion of mixing water by unsaturated fine or coarse aggregate. 


Sample 

2. The sample shall be representative of the aggregate in the 
condition in which it will be used in the batch, particularly as to 
gradation and moisture content. At least twice as much material 
should be available as will be needed for the test sample. The 
material shall be thoroughly mixed and the test sample immediately 
weighed to the nearest 0.1 per cent. The test sample shall weigh ap- 
proximately 500 g. (1.1 lb.) for fine aggregate, at least 3000 g. (6.6 lb.) 
for coarse rere which contains no pieces larger than 1} in., or at 


3. The test sample shall be immersed in clear water for 30 
minutes. 


4. After saturation, the test t sample shall be yemoved and drained, 
and then spread on a flat surface and exposed to air (a porous surface 
and artificial circulation are advantageous for larger samples) with 
stirring until the surface moisture disappears, and in the case of 
fine aggregate, the sample becomes free flowing. Coarse aggregate 
may, optionally, be rolled in an absorbent towel until surface drys, 
but loss of material must be avoided. 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. R. R. 
Litehiser, Secretary of Committee C-9 on Concrete and Concrete Aggregates, Ohio State Highway 
Testing Laboratory, Ohio State University, Columbus, Ohio. 
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5. After surface drying, the sample shall be weighed immediately 


: 7 6. The water required to compensate for absorption als mixing 
o water by each 100 lb. of the unsaturated aggregate shall be calcu- 
lated from the following formula: 


(P — 0) 
X = 100 
x 


where X = the weight of water in pounds required to compensate for 
mixing water absorbed per 100 lb. of the unsaturated 
aggregate; 
ite ° = the original weight of the test sample i in pounds; and 
= the weight of the same sample in pounds, partially 
saturated, surface dry. 


NotTe.—A negative result indicates that the sample is completely saturated 
on contains free surface water. 
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ibis METHOD OF SAMPLING COKE ne, 


A.S.T.M. Designation: D 346 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED, 1932; REVISED, 1933. 


It is imperative that every sample be collected and prepared carefully and 
conscientiously and in strict accordance with the standard procedure described 
herein, for if the sampling is improperly done, the sample will be in error, and 
it may be impossible or impracticable to take another sample; whereas if an 
analysis is in error, another analysis can readily be made of the original sample. 

Gross samples of not less than the quantities designated herein must be 
taken whether the coke to be sampled consists of a few tons or several hundred 
tons in order to minimize the effect of the chance inclusion or exclusion of too 
many or too few pieces of non-representative material. 


For ALL DETERMINATIONS Except ToTaL MOISTURE sa 


1. (a) The coke shall be sampled while it is being loaded into Time of 
or unloaded from railroad cars, ships, barges, or trucks, or when dis- 5*™™!in¢- 
charged from supply bins, railroad cars, grab buckets, or other coke- 
conveying equipment. ee, 

(b) Samples collected from the surface of coke in piles, bins, 
cars, ships or barges are, in general, unreliable because of size segre- 
gation and should not be used for determining conformance to speci- 
fications unless the purchaser and seller so agree. In case it is 
necessary to’collect a sample of coke from the surface of loaded 
shipments, nine equal increments shall be taken about 1 ft. below 


the surface. The nine sampling points shall be located as shown in a 
Fig. 1. 


2. To collect samples, a shovel or specially designed tool or Size of 
mechanical means shall be used for taking equal portions or incre- ™re™e™** 
ments. The gross sample shall consist of not less than 25 nor more 
than 50 increments of approximately equal quantity, except that S ; 
when samples are collected from the surface of loaded shipmentsthe : 
gross sample shall consist of 9 increments of approximately equal ae 
quantity. 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. W. A. Selvig, 
Secretary of Committee D-5 on Coal and Coke, U. S. Bureau of Mines, 4800 Forbes St., Pittsburgh, Pa. 
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716. +~+‘TENTATIVE METHOD oF SAMPLING COKE 
Collection of 3. The increments shall be regularly and systematically collected, 
cute. so that the entire quantity of coke sampled will be represented pro- 
‘aes portionately in the gross sample, and with such frequency that a 
ae gross sample of the required amount will be collected. The standard 
a4 gross sample shall be not less than the quantities given in the following 


a range of size of pieces made from uncrushed or coarsely crushed 
- x coal (more than 10 per cent on }-in. square-hole sieve) except coke 


Run-of-oven, Blast-furnace, Foundry, Water-gas and any coke containing 
a range of size of pieces made from crushed coal (not less than 90 per 
cent passing through a }-in. square-hole sieve) except coke breeze.... 250 Ib.* 


Closely-sized coke free of coke breeze.............ccccceecceececsceeees 125 Ib. 
Coke breeze (all passing a $- or 3-in. square-hole sieve).................. 125 lb. 
*In case the pulverization of the coal is not known, take quantities designated for coke made 
from uncrushed or coarsely crushed coal. 
L= length of car 
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e. at:  ssgngt Fic. 1.—Location of Sampling Points from Exposed Surface of Car. 
Quantity ag 4. A gross sample shall be taken for each 250 tons or fraction 
Represented. thereof, or in case of larger tonnages, for such quantities as may be 
Jao agreed upon. Each lot of coke arising from a different source or 
a a. known to be of different quality or size shall be sampled separately. 
Crushing, 5. The entire gross sample shall be crushed, mixed, and reduced 
in quantity to convenient size for transmission to the laboratory. 
The sample shall be crushed preferably by means of jaw or roll 
crushers, or in case mechanical crushing means are not available, the 
coke sample shall be crushed on a chilled-iron or hard-steel plate by 
impact of a tamper, hard bar or sledge, avoiding all rubbing action, as 
otherwise the ash content may be materially increased by the addition 
of iron from the sampling apparatus, even though hardened iron or 
steel is used. The crushing shall be done under such conditions as 


. table: 
Minimuum or Gross SAMPLES OF COKE 
Run-of-oven, Blast-furnace, Foundry, Water-gas, and any coke containing 
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A.S.T.M. Desicnation: D 346 - 33 T 717 
shall prevent loss of coke or accidental admixture of foreign matter. 
Samples of the quantities indicated in Table I shall be crushed so 
that no pieces of coke and impurities will be greater in dimension, 
as judged by eye, than specified for the sample before division into 
two approximately equal parts. 


TasLe I.—WEIGHTs oF CoKE SAMPLES WITH CORRESPONDING CRUSHING SIZES. 


The method of reducing by hand the quantity of coke in a gross 
sample shall be carried out as described in Section 6, even should the 
initial size of coke and impurities be less than indicated in Table I. 

6. The progressive reduction in the weight of the sample to the 
quantities indicated in Table I shall be done by the following methods 
which are described and illustrated in Plate V of the Standard Method 
of Sampling Coal (A.S.T.M. Designation: D 21) of the American 
Society for Testing Materials." 

(a) The alternate-shovel method of reducing the gross sample 
shall be repeated until the sample is reduced to approximately 125 lb., 
and care shall be observed before each reduction in quantity that the 
sample has been crushed to the fineness specified in Table I. 

The crushed coke shall be shoveled into a conical pile (Fig. 2 or 7, 
Plate V)! by depositing each shovelful of coke on top of the preceding 
one, and then formed into a long pile in the following manner: The 
sampler shall take a shovelful of coke from the conical pile and spread 
it out in a straight line (Fig. 3A or 8A) having a width equal to the 
width of the shovel and a length of 5 to 10 ft. The next shovelful 
shall be spread directly over the top of the first shovelful, but in 
the opposite direction, and so on back and forth, the pile being occa- 
sionally flattened, until all the coke has been formed into one long pile 
(Fig. 3B or 8B). The sampler shall then discard half of this pile, 
proceeding as follows: 

Beginning on one side of the pile, at either end, and shoveling 
from the bottom of the pile, the sampler shall take one shovelful 
(shovelful No. 1, Fig. 4 or 9) and set it aside; advancing along the 
side of the pile a distance equal to the width of the shovel, he shall 


11933 Book of A.S.T.M 


. Standards, Part II, p. 320. 


WEIGHT oF SAMPLE TO he: CoKE AND IMPURITIES 
BE Ls. ALLOWABLE In SAMPLE 
Berore Division 


Mixing and 
Reduction. 
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TENTATIVE METHOD OF SAMPLING COKE 


take a second shovelful (shovelful No. 2) and discard it; again 
advancing in the same direction one shovel width, he shall take a third 
shovelful (shovelful No. 3) and add it to the first. The fourth (shov- 
elful No. 4) shall be taken in a like manner and discarded, the fifth 
(shovelful No. 5) retained, and so on, the sampler advancing always 
in the same direction around the pile so that its size will be gradually 


_ reduced in a uniform manner. When the pile is removed, about half 


of the original quantity of coke should be contained in the new pile 
formed by the alternate shovelsful which have been retained. (Fig. 5A 
or 10A show the retained halves, and Fig. 5B or 10B the rejected halves.) 

(6) After the gross sample has been reduced by the alternate- 
shovel method to approximately 125 Ib., further reduction in quantity 
shall be by the quartering method. Before each quartering, the sample 
shall be crushed to the fineness specified in Table I. 

Quantities of 60 to 125 lb. shall be mixed thoroughly by coning 
and reconing (Figs. 12 and 13); quantities less than 60 Ib. shail be 
placed on a suitable cloth, measuring about 6 by 8 ft., mixed by 
raising first one end of the cloth and then the other (Fig. 18, 24 or 30), 
so as to roll the coke back and forth, and after being mixed thoroughly 
shall be formed into a conical pile by gathering together the four 
corners of the cloth (Fig. 19, 25 or 31). The quartering of the 
conical pile shall be done as follows: 

The cone shall be flattened, its apex being pressed down and 
worked outward by means of a shovel, so that after the pile has 
been quartered, each quarter will contain the material originally 
in it. The flattened mass, which shall be of uniform thickness and 
diameter, shall then be marked into quarters (Fig. 14, 20, 26 or 32) 
by two lines that intersect at right angles directly under a point 
corresponding to the apex of the original cone. The diagonally 
opposite quarters (BB in Fig. 16, 22, 28 or 34) shall then be shoveled 
away and discarded and the space that they occupied brushed clean. 
The coke remaining shall be crushed, mixed, coned, and quartered 
successively until the sample is reduced to approximately 30 Ib. 

(c) The 30-lb. quantity shall be crushed to }-in. size, mixed, 
coned, flattened and quartered. The laboratory samples shall 
include all of one of the quarters, or all of the two opposite quarters, 
as may be required. The laboratory sample shall be placed imme- 
diately in a suitable container and sealed in such a manner as to 
preclude tampering. 

7. Only such riffles or other mechanical means as will give equally 
representative samples shall be used in substitution for the hand 


method of reduction in quantity herein standardized. 
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THE DETERMINATION oF ToTAL MOISTURE 


8. For determining total moisture, a special moisture sample Sample for 
weighing approximately 50 lb. shall be taken, except in the case of fet eure. 
coke breeze, in which case the moisture sample shall weigh approxi- 
mately 25 lb. The moisture sample shall be taken when the coke is ae 
being loaded or unloaded as the case may be, and shall be accumu- ae 
lated by placing in a waterproof receptacle with a tight-fitting lid = 
small equal parts of the freshly-taken increments of the standard 
gross sample described in Section 2. The special moisture sample, 
without any preliminary crushing, shall preferably be dried to con- 
stant weight at a temperature of not less than 104 nor more than 
200° C.! In case it is impracticable to dry the entire sample, the 
following procedures may be used: 

For Coke Appearing Dry.—The special moisture sample shall be 
crushed rapidly to 4-in size and reduced mechanically or by hand to 
about a 5-lb. quantity, which shall be immediately placed in a con- 
tainer and sealed air-tight and forwarded to the laboratory without 
delay. 

For Coke Appearing Wet.—The special moisture sample shall be 
spread on tared pans, weighed, and air-dried or dried in a warm place 
or on a warm or heated surface until the coke appears dry, and weighed 
again. The sampling shall be completed as described in the preceding 
paragraph for coke appearing dry. This loss in weight divided by 
weight of sample, multiplied by 100, is the percentage of air-drying 
loss and should be corrected as follows for the moisture found in the 
sample sent to the laboratory: 

(as received) 100 ° dried sample ing loss. 

REPORT 

4 9. Since in the report of the analysis, a brief description should 
be given of the method of taking the sample, by such characteristic 
expressions as “‘Belt Sample,” “‘Top-of-car,” etc., information as to 
how the sample is taken shall be included in the description which 
accompanies the sample sent to the laboratory. 


1 Experiments made at the U. S. Bureau of Mines have shown that results checking within 0.5 get 
per cent are obtained between these temperature limits. See A. C. Fieldner and W. A. Selvig, “ The 7 » 
Determination of Moisture in Coke,”" U. S. Bureau of Mines Technical Paper No. 148 (1917). 
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lant TENTATIVE SPECIFICATIONS 


This is a Tentative Standard, published for the purpose of eliciting criticism 
Cay 2s and suggestions, and as such is subject to annual revision. 


ef Raw soybean oil shall conform to the following requirements: 
Loss on heating at 105 to 110 C., per cent.. 0.1 
Specific gravity at 15.5/15.5 itt. 924 


prepared solution of 1.0 g. 


100 ml. pure H,SO, (sp 


we og gr. 1.84) or its 
Solutions Required 


ar 


2. The following reagents will be required: 
(a) Acetone.—Acetone shall conform to the Standard Specifica- 
tions for Acetone (A.S.T.M. Designation: D 329) of the American 
Society for Testing Materials.* 
(b) Acid Calcium Chloride Solution.—Saturate with calcium 


a 7 ae. chloride a mixture of 90 parts of water and 10 parts of HCl (sp. 


gr. 1.19). 

(c) Standard Sodium Thiosulfate Solution.—Dissolve pure sodium 
thiosulfate in distilled water that has been well boiled to free it from 
carbon dioxide in the proportion so that 24.83 g. crystallized sodium 
thiosulfate will be present in 1000 ml. of the solution. It is best to 
let this solution stand for about two weeks before standardizing. 
Standardize with pure resublimed iodine. (See Treadwell-Hall, 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr: M. Rea 
Paul, Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St., 
Brooklyn, N. Y. 
21933 ee of A.S.T.M. Standards, Part II, p. 703. 
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Analytical Chemistry, Vol. IL, sixth edition, pp. 551 and 553.) This 
solution will be approximately 0.1 N and it is best to leave it as it 
is after determining its exact iodine value, rather than to attempt to 
adjust it to exactly 0.1 N strength. Preserve in a stock bottle with a 
guard tube filled with soda lime. 

(d) Starch Solution.—Stir up 2 to 3 g. of potato starch or 5 g. of 
soluble starch with 100 ml. of 1 per cent salicylic acid solution, add 
300 to 400 ml. boiling water, and boil the mixture until the starch 
is practically dissolved. Dilute to 1 liter. 

(e) Potassium Iodide Solution (15 per cent).—Dissolve 150 g. of 
potassium iodide free from iodate in distilled water and dilute to 
1000 ml. 

(f) Wijs Iodine Monochloride Solution.—Dissolve iodine in glacial 
acetic acid that has a melting point of 14.7 to 15 C. and which is free 
from reducing impurities in the proportion so that 13 g. of iodine will 
be present in 1000 ml. of solution. The preparation of the iodine mono- 
chloride solution presents no great difficulty, but it shall be done with 
care and accuracy in order to obtain satisfactory results. There shall 
be in the solution no sensible excess either of iodine or more particu- 
larly of chlorine over that required to form the monochloride. This 
condition is most satisfactorily attained by dissolving in the whole of 
the acetic acid to be used the requisite quantity of iodine, using a 
gentle heat to assist the solution, if it is found necessary. The halogen 


content can be accurately measured by titration of a portion of the 


solution with 0.1 N sodium thiosulfate using the potassium iodide 
solution (15 per cent) and the starch indicator as described in Section 
3 (g) in the method for the determination of the iodine number. Set 
aside a small portion of this solution while pure, and pass dry chlorine 
into the remainder until the halogen content of the solution is doubled. 
Ordinarily, it will be found that by passing the chlorine into the main 
part of the solution until the characteristic color of free iodine has 
just been discharged, there will be a slight excess of chlorine, which 
is corrected by the addition of the requisite amount of the unchlo- 
rinated portion until all free chlorine has been destroyed. A slight 
excess of iodine does little or no harm, but excess of chlorine must be 
avoided. 

(g) Standard Sodium Hydroxide Solution Prepare a stock con- 
centrated solution of sodium hydroxide by dissolving NaOH in water 
in the proportion of 200 g. NaOH to 200 ml. water. Allow this 
solution to cool and settle in a stoppered bottle for several days. 
Decant the clear liquid from the precipitate of sodium carbonate into 
another c clean bottle. Add clear barium Pome solution until no 
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further precipitate forms. Again allow to settle until clear. Draw off 
about 175 ml. and dilute to 10 liters with freshly boiled distilled water. 
Preserve in a stock bottle provided with a large guard tube filled with 
soda lime. Determine the exact strength by titrating against pure 
benzoic acid (CsH;COOH) using phenolphthalein as indicator. (See 
7 Bureau of Standards Scientific Paper No. 183.) This solution will 
_ be approximately 0.25 NV, but do not attempt to adjust it to any exact 
value. Determine its exact strength and make proper corrections 
in using it. 
(h) Alcoholic Sodium Hydroxide Solution Dissolve pure NaOH 
end in 95 per cent ethyl alcohol in the proportion of about 22 g. per 1000 ml. 
Loi Let stand in a stoppered bottle. Decant the clear liquid into another 
ae bottle and keep well stoppered. This solution should be colorless or 
only slightly yellow when used; it will keep colorless longer if the 
= alcohol is previously treated with NaOH (about 80 g. to 1000 ml.), 
_ kept at about 50 C. for 15 days, and then distilled. For an alternate 
method see Journal, American Chemical Society, 1906, p. 395. 
<> (i) Half Normal Sulfuric Acid Solution—Add about 15 ml. of 
‘ Pa H,SO, (sp. gr. 1.84) to distilled water, cool and dilute to 1000 ml. 
_ Determine the exact strength by titrating against freshly standardized 
_ NaOH or by any other accurate method. Either adjust to exactly 
0.5 N strength or leave as originally made, applying appropriate 
correction. 


a Methods of Testing 


3. The oil shall be tested in accordance with the following methods: 

(a) General.—The laboratory sample shall be thoroughly mixed 
_ by shaking, stirring, or pouring from one vessel to another and the 
_ gamples for the individual tests taken from this thoroughly mixed 

sample. 
-— (b) Foots——With all materials at a temperature between 20 and 
27 C., mix by shaking for exactly one minute in a graduated tube, 
25 ml. of the well-shaken sample of oil, 25 ml. of acetone and 10 ml. 
of the acid calcium chloride solution. Clamp the tube in a vertical 
position where settling may take place for 24 hr. The temperature 
during this period should be between 20 and 27 C. 

At the end of the 24 hr., determine the volume of the stratum 
lying between the clear calcium chloride solution and the clear acetone 
and oil mixture to the nearest 0.1 ml. or fraction thereof. This 
_-—- volume multiplied by four expresses the amount of foots present as a 

percentage by volume. 
4 a4 The graduated tube referred to may be a burette or a color com- 
parison tube. It should have an internal diameter of from 1.0 to 
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A.S.T.M. DesicnaTion: D 124-33 T 723 
1.5 cm., and a capacity of not less than 70 ml. The graduations in 
0.1 ml. should extend at least from 10 ml. to 50 ml. above the bottom 
of the tube. 

(c) Loss on Heating at 105 to 110 C.—Place 10 g. of the oil in an 
accurately weighed 200-ml. Erlenmeyer flask; weigh. Heat in an 
oven at a temperature between 105 and 110 C. for 30 minutes; cool 
and weigh. Calculate the percentage loss. This determination shall 
be made in a current of dry carbon dioxide gas. 

(d) Specific Gravity —Use a pycnometer accurately standardized 
and having a capacity of at least 25 ml., or any other equally accurate 
method, making the test at 15.5 C., water being 1 at 15.5 C. 

(e) Acid Number.—Weigh from 5 to 10 g. of the oil. Transfer 
to a 300-ml. Erlenmeyer flask. Add 50 ml. of neutral 95 per cent 
ethyl alcohol. Put a condenser loop inside the neck of the flask. 
Heat on a steam bath for 30 minutes. Cool and add phenolphthalein 
indicator. ‘Titrate to a faint permanent pink color with the 0.2 N 
sodium hydroxide solution. Calculate the acid number (milligrams 
KOH per gram of oil). 

(f) Saponification Number —Weigh about 2 g. of the oil in a 
300-ml. Erlenmeyer flask. Add 25 ml. of alcoholic sodium hydroxide 
solution. Put a condenser loop inside the neck of the flask and heat 
on the steam bath for 1 hr. Cool, add phenolphthalein as indicator, 
and titrate with 0.5 N H,SO,. Run two blanks with the alcoholic 
sodium hydroxide solution. These should check within 0.1 ml. of 
0.5 N H,SO,. From the difference between the number of milliliters 
of 0.5 N H,SO, required for the blank and for the determination, 
calculate the saponification number (milligrams KOH required for 
1 g. of the oil). 

(g) Iodine Number (Wijs).—Place a small quantity of the sample 
in a small weighing burette or beaker. Weigh accurately. Transfer by 
dropping from 0.09 to 0.15 g. of oil to a 500-ml. bottle, having a well- 
ground glass stopper, or an Erlenmeyer flask, having a specially 
flanged neck for the iodine tests. Reweigh the burette or beaker and 
determine the amount of sample used. Add 10 ml. of chloroform. 
Whirl the bottle to dissolve the sample. Add 10 ml. of chloroform to 
each of two empty bottles like that used for the sample. Add to each 
bottle 25 ml. of the Wijs solution and let stand with occasional shaking 
for 1 hr. in a dark place at a temperature of from 21 to 23 C. Add 
10 ml. of the potassium iodide solution (15 per cent) and 100 ml. of 
water. Titrate with 0.1 N sodium thiosulfate, using starch as an 
indicator. The titrations on the two blank tests should agree within 
0.1 ml. From the difference between the average of the blank titra- 
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tions and the titration on the samples and the iodine value of the 
thiosulfate solution calculate the iodine number of the samples tested. 
(Iodine number is given in centigrams of iodine to 1 g. of sample.) 

(h) Color.—Prepare a fresh solution of pure potassium dichromate 
in pure colorless H,SO, (sp. gr. 1.84). . This solution should be in the 
proportion of 1.0 g. potassium dichromate to 100 ml. (184.0 g.) H:SO,. 
Place the oil and colored solution in separate thin-walled, clear glass 
tubes of the same diameter (1 to 2 cm.) to a depth of not less than 

2.5 cm. and compare the depths of color by looking transversely 
_ through the columns of liquid by transmitted light. 

. The iron-cobalt liquid equivalent to 1 g. of the dichromate solu- 
tion may be prepared as follows: Mix 29.4 ml. of Solution No. 1 
with 17.6 ml. of Solution No. 2 and 53.0 ml. of Solution No. 3. The 
Be civn base solutions referred to have the following composition: 

0 g. of FeCl, 6H 
1.0 g. of CoCl,: 6H,O 
{ 3.0 g. of 2-per-cent HCl ten 


For each gram of I, there are 27.2g.0of 
TEP, and 12 of KI 
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TENTATIVE SPECIFICATIONS 


FOR 
ee SPIRITS OF TURPENTINE' : 
Designation: D13-33T le 
This is a Tentative Standard, issued for the purpose of eliciting criticism and 
suggestions, and as such is subject to annual revision. 


ADOPTED, 1915; REVISED, 1924 


, 1926; REISSUED AS TENTATIVE, 1933. 
Scope 


1. These eater apply to the following kinds of spirits of 
turpentine: 


Gum spirits of turpentine; ge 
Steam-distilled wood turpentine; 
Rex Sulfate wood turpentine; and 
Destructively-distilled wood turpentine. __ 
The purchaser should specify the kind of spirits of turpentine desired. 
Properties and Tests 


2. Spirits of turpentine shall be pure and shall conform to the 
following requirements: 


we 
te fan 


Or uf any 


Specific gravity, 15.5/15.5 C. . 
Refractive at 20 C. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. M. Rea 
Paul, Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St., 
Brooklyn, N. Y. 

These specifications are in effect a revision of and replace the former Standard Specifications 
for Gum Spirits of Turpentine and Steam-Distilled Wood Turpentine (A.S.T.M. Designation: D 13 - 
26) and Standard Specifications for Destructively Distilled Wood Turpentine (A.S.T.M. Desig- 
nation: D 236 - 27) which standards were accordingly discontinued in 1933. hea eye? 
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Distilling below 170 C. at 760-mm. 
pressure, per cent..................] 90 90 GO 60 | 
Distilling below 180 C. at 760-mm. ~\ 
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Appearance 
3. Spirits of turpentine shall be clear and free from suspended 
4. The color shall be “‘standard” or better. 
Odor 


The odor shall be mild and characteristic of the kind of spirits 
of turpentine specified. If desired, deliveries shall conform to the 
odor of the sample mutually agreed upon by the purchaser and seller. 


an 


Methods of Testing 
6. The sampling and methods of testing shall be conducted in Se 
accordance with the Standard Methods of Sampling and Testing 
Turpentine (A.S.T.M. Designation: D 233) of the American Society pu 
11933 Book of A.S.T.M. Standards, Part II, p. 668. Wee ead 1a or 
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ioc SHELLAC VARNISH! to? 
A.S.T.M. Designation: D 359-33T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


Scope 
1. Shellac varnish is a solution or “cut” of a specified grade ” 


pure orange or dry bleached shellac (the manufactured product from 
the secretion of the Tachardia lacca, with no other added resin, copal, 
or other adulterants) in the most commonly used solvent, 95 per cent 
(190-proof) specially denatured alcohol, Formula No. 1 of the U. S. 
Internal Revenue Bureau, or in other specified denatured alcohol or 
solvent. 


Notre.—For shellac varnishes from which a large percentage of the insoluble 
matter has been removed by modern machinery, see the Tentative Specifications 
for Centrifuged Shellac Varnish (A.S.T.M. Designation: D 360-33 T) of the 
American Society for Testing Materials.” 


Types 

2. Shellac varnish shall be furnished as Orange, Grades A, B, 
C or D, and as Bleached, Grades “Regular” or “Refined.” Each 
type shall be furnished as light, medium, heavy, or very heavy, as 
specified, or of any other body mutually agreed upon by the purchaser 
and seller, 

3. The color of shellac varnish shall be equal to to the color of a 


standard varnish of similar concentration mutually agreed upon by 
the purchaser and seller. 


Note.—Attention is called to the fact that the purchaser and seller must agree 
upon one of the two methods for determining color appearing in the Standard 
Methods of Sampling and Testing Shellac (A.S.T.M. Designation: D 29) of the 
American Society for Testing Materials.’ 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. M. Rea 
Paul, Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 ee e. ne 
Brooklyn, N. Y. 

* See p. 729. 

21933 Book of A.S.T.M. Standards, Part II, p. 693. 
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Copal 

4. All pure shellac varnishes shall not contain gum copal. 
Drying Time 

5. Shellac varnish snall dry hard in 1 hour. Shellac varnishes 
having a body greater than that for a light body varnish shall be 
thinned to the concentration of the light varnish. Special conditions 


for this test may be made by mutual agreement between the pur- 
chaser and seller. 


Body 

6. The body of the respective types shall be based upon the 
percentage of non-volatile matter, and shall conform to the following 
minimum requirements: : 


ORANGE BLEACHED 


7. The non-volatile matter in the varnish shall conform to the 
following requirements: 


ORANGE BLEACHED 
Grape A Grape B GrapeC Grape D Recurar REFINED 
Iodine number, maximum... 18.0 18.0 18.0 24.5 10.0 10.0 
_ Matter insoluble in specified 


hot solvents, maximum, 


1.75 2.50 3.00 3.00 1.0 0.2 

Wax, maximum, percent.... 5.5 5.5 §.$ 5.5 5.5 0.2 

Ash, maximum, per cent... . 1.0 1.0 1.0 1.0 1.0 0.3 
Packing and Marking 


8. Shellac varnish shall be delivered in standard commercial 


containers. Each container shall be marked “pure.” 


Methods of Testing 

9. The sampling and methods of testing shall be conducted in 
accordance with the Standard Methods of Sampling and Testing 
Shellac (A.S.T.M. Designation: D 29) of the American Society for 
Testing Materials." 


Grapes A, B,C,or D RecULAR oR REFINED 
Medium body varnish............... 38.5 37.0 
eavy body varnish................ 40.5 39.5 
heavy body varnish............ ove 
Properties 


11933 Book of A.S.T.M. Standards, Part II, p. 678. be 
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ons PENTATIVE SPECIFICATIONS 
«CENTRIFUGED SHELLAC VARNISH! 
tue A.S.T.M. Designation: D 360- 33 T 
ing This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 
= 1. Centrifuged shellac varnish is a solution or “cut” of a specified 
grade of pure orange or dry bleached shellac (the manufactured product 
es), . from the secretion of the Tachardia lacca, with no other added resin, 
sat copal, or other adulterants) in the most commonly used solvent, 


95 per cent (190-proof) specially denatured alcohol, Formula No. 1 
of the U. S. Internal Revenue Bureau, or in other specified denatured 


21933 Book of A.S.T.M. Standards, Part II, p. 693. ie 


the alcohol or solvent, which has been subjected to centrifugal force or 
other cleaning mechanism where most of the oe material has 
2. Centrifuged shellac wail shall be furnished as Orange, 
. Grades A or B and as Bleached, Grades, “Regular” or ‘“ Refined.” 
2 Each type shall be furnished as light, medium, heavy, or very heavy, 
3 as specified, or of any other body mutually agreed upon by the pur- 
chaser and seller. : 
cial Color Lane 
3. The color of shellac varnish shall be equal to the color of a 
standard varnish of similar concentration mutually agreed upon by 
Li the purchaser and seller. 
in 
ti Nore.—Attention is called to the fact that the purchaser and seller must agree it 
=e upon one of the two methods for determining color appearing in the Standard 
for Methods of Sampling and Testing Shellac (A.S.T.M. Designation: D 29) of the = 
American Society for Testing Materials.* er 
E See - 1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. M. Rea in = 
sda Paul, Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St, 
Brooklyn, N. Y. 


.™ 
‘Met 
(729) 
ae 
} 


SPECIFICATIONS FOR CENTRIFUGED SHELLAC VARNISH ; 


4. All pure shellac varnishes shall not contain gum copal. 


Drying Time 

5. Shellac varnish shall dry hard in 1 hour. Shellac varnishes 
having a body greater than that for a light body varnish shall be 
thinned to the concentration of the light varnish. Special conditions 
for this test may be made by mutual agreement between the purchaser 
and seller. 


Body 
6. The body of the respective types shall be based upon the 
percentage of non-volatile matter, and shall conform to the following 


minimum requirements: 


PER CENT | 
ORANGE BLEACHED 
Grapes Aor B REGULAR OR REFINED 
Very heavy body 44.5 43.5 
ay } 
Properties 
7. The non-volatile matter in the varnish shall conform to the 
following requirements: 
ORANGE BLEACHED 
Grape A GrapEB REgEGULAR REFINED 
Iodine number, 18.0 24.5 10.0 10.0. 
all Matter insoluble in specified hot solvents, yetat: 
4 Ash, maximum, per 1.0 1.0 1.0 0.3 
Packing and Marking 
o ue 8. Shellac varnish shall be delivered in standard commercial 
containers. Each container shall be marked “pure.” 
=e 9. The sampling and methods of testing shall be conducted in 
i" me accordance with the Standard Methods of Sampling and Testing 
Shellac (A.S.T.M. Designation: D 29) of the American Society for 
11933 Book of A.S.T.M. Standards, Part II,p.678 
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TENTATIVE SPECIFICATIONS 
FOR 


- INDUSTRIAL 90 PER CENT BENZENE (BENZOL)! 
A.S.T.M. Designation: D 361 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


Properties lenienbal 
1. Industrial 90 per cent benzene (benzol) shall conform to the 


IssuED, 1933. 


following requirements: 
Specific gravity, 20/20 0.868 to 0.882 
not more than 0.005 g. per 100 ml. 
non-residual 
Selfur as and none 
Corrosion: 
Copper corrosion test..............sse00. copper shall show-no iridescence 
mercury shall show no discoloration 


* The thermometer used for the distillation test shall conform to the requirements of the Standard 
Specifications for A.S.T.M. Partial-Immersion Thermometer for General Use, —20 to +150 C., 0 to 
+300 F. (A.S.T.M. Designation: D 182) of the American Society for Testing Materials.* 


Methods of Testing 


2. (a) The sampling and methods of testing shall be conducted 
in accordance with the Standard Methods of Sampling and Testing 


Lacquer Solvents and Diluents (A.S.T.M. Designation: D 268) of | 


the American Society for Testing Materials.’ 

(b) Corrosion (Mercury Test)—A 10-ml. sample of the solvent 
shall be shaken with 1 ml. of clean mercury in a stoppered test tube, 
and allowed to stand 15 minutes. The mercury shall show no dis- 
coloration when compared with a blank run with distilled water. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. M. Rea 


Paul, Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St., 


Brooklyn, N. Y. 
21933 Book of A.S.T.M. Standards, Part II, p. 1236. 
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_INDUSTRIAL PURE TOLUENE (TOLUOL)! 
A.S.T.M. Designation: D 362 33 T 


‘This is a Tentative Standard, published for the Purpose of eliciting criticlenn 
and suggestions, and as such is subject to annual revision. 


IssuED, 1933. 


Properties 
1. Industrial pure toluene (toluol) shall conform to the following 
requirements: 


The total distillation range of any specific 


sample shall not be greater than 3.0 C. m 
Non-volatile matter............cceceseeeeees not more than 0.005 g. per 100 ml. 
non-residual 

Corrosion 

Copper copper shall show no iridescence 

mercury shall show no discoloration 


* The thermometer used for the distillation test shall conform to the requirements of the Standard 
Specifications for A.S.T.M. Partial-Immersion Thermometer for General Use, —20 to +150 C., 0 to 
+300 F. (A.S.T.M. Designation: D 182) of the American Society for Testing Materials.* 


Methods of Testing 

2. (a2) The sampling and methods of testing shall be conducted 
in accordance with the Standard Methods of Sampling and Testing 
Lacquer Solvents and Diluents (A.S.T.M. Designation: D 268) of 
the American Society for Testing Materials.* 

(b) Corrosion (Mercury Test)—A 10-ml. sample of the solvent 
shall be shaken with 1 ml. of clean mercury in a stoppered test tube, 
and allowed to stand 15 minutes. The mercury shall show no dis- 
coloration when compared with a blank run with distilled water. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. M. Rea 
Paul, Secretary of Committee D-! on Preservative Coatings for Structural Materials, 105 York St., 
Brooklyn, N. Y. ° 

21933 Book of A.S.T.M. Standards, Part II, p. 1236. 
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weak TENTATIVE SPECIFICATIONS AND TESTS 
Fis 


TRICRESYL PHOSPHATE? 


A.S.T.M. Designation: D 363 — 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


abe 


1. Tricresyl - phosphate shall conform to the following require- 


ments: 


Specific gravity, 20/20 C.......... 1.160 to 1.180 

...not more than 100 on the Hazen platioun 

Volatile not more than 0.20 per cent Bets Waits 45: 

not morethan 0.05 percent 

Potassium permanganate test...... no change in color after standing 30 minutes 

not less than 99 per cent 

miscible without turbidity with 19 volumes of 
60° Baumé gasoline at 20 C, ; 

not more than 0.1 mg. KOH per gram of 
sample 


* Ester value shall be determined in accordance with Section 11 of Standard Methods D 268,23 | 
except that the heating period shall be from 8 to 16 hr. 


Methods of Testing 

2. The sampling and methods of testing shall be conducted in | 
accordance with the Standard Methods of Sampling and Testing — 
Lacquer Solvents and Diluents (A.S.T.M. Designation: D 268) of _ 


' Criticisms of these Tentative Specifications are solicited and should be directed to Mr. M. Rea 
Paul, Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St., 
Brooklyn, N. Y. ‘ 

By adoption of these specifications, the American Society for Testing Materials does not under- 
take to insure anyone utilizing such specifications against liability for infringement of any patent 
or assume any such liability, and such adoption does not constitute a recommendation of any patented | 
or proprietary application that may be involved. 4 

2 Prepared from commercial cresylic acid. 

31933 Book of A.S.T.M. Standards, Part II, p. 722. 
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TENTATIVE SPECIFICATIONS FOR TRICRESYL PHOSPHATE 


734 


the American Society for Testing Materials, supplemented by the 
methods of test described in Sections 3 to 8 of these specifications: 


Color 


3. Color shall be determined in accordance with Section 4 of 
the Standard Methods of Sampling and Testing Lacquer Solvents 
and Diluents (A.S.T.M. Designation: D 268).! The Hazen platinum 
cobalt solution prepared as follows,’ shall be used as the standard for 
the color test: 

Dissolve 1.246 g. of potassium platinic chloride (PtCl-2KCl) 
containing 0.05 g. of platinum and 1 g. of crystallized cobalt chloride 
(CoCl,-6H,O) containing 0.25 g. of cobalt in 100 ml. of concentrated 
HCl and make up to 1 |. with distilled water. This solution has a 
standard color of 500. 

By placing 4 ml. of the color solution in a colorless 100-ml. 
Nessler tube and diluting to the mark with distilled water, a standard 
color of 20 is obtained. For a standard color of 100, 20 ml. of the 


color solution shall be used. 
Volatile Matter 
4. A 100-g. sample of shall be placed i in 
a weighed porcelain evaporating dish and heated at a temperature 
of from 100 to 105 C. in an oven for 16 hr. The loss in the weight 
of the dish and contents is the volatile matter of the sample and shail 


be expressed as a percentage of the original sample. sic» og aT 


Free Phenols in Tricresyl Phosphate soe 


. 
5. Reagents.—The following reagents will be required: “AW 


rey 


tb 


_-- Sodium Hydroxide Solution (2.5 per cent). 


ss Sodium Bromide-Bromate Solution containing 10.09 g. of 
a... 7S sodium bromide and 2.95 g. of sodium bromate per 
liter. 
Potassium Iodide Solution (6 per cent). 
Hydrochloric Acid, Concentrated (sp. gr. 1.19). 
Starch Solution (1 per cent). sd 
0.0394 N Sodium Thiosulfate Solution > 
Procedure 


6. (a) Preparation of Sample.—A 10-g. sample of the tricresyl 
phosphate shall be weighed and transferred to a 250-ml. volumetric 
flask; 50 ml. of the sodium hydroxide solution (2.5 per cent) at 65 C. 


11933 Book of A.S.T.M. Standards, Part II, p. 722. 
* This method is described in “Standard sothem of Chemical Analyses,”’ Vol. 2, Third edition, 
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A.S.T.M. Desicnation: D 363-33 T 

shall then be added and the flask shaken vigorously for 3 minutes. 
This solution shall then be diluted to the 250-ml. mark and filtered. 
A 100-ml. portion of the filtrate shall then be pipetted into a 300-ml. 
flask for titration. 

(b) Titration of Sample.—After the aliquot sample has been 
pipetted into the 300-ml. flask, 15 ml. of the sodium bromide-bromate 
solution shall be added from a burette, and then 5 ml. of HCl. The 
HCl shall be added quickly and the rubber stopper put in place 
immediately. The flask shall be shaken and allowed to stand for 15 
minutes. Ten milliliters of the potassium iodide solution shall then 
be added and the solution titrated with the 0.0394 N sodium thio- 
sulfate solution (Na,S,0;-5H,O), using the starch solution as an 
indicator. The starch solution shall be added near the end of the 
titration. The fading out of the blue color marks the end point of 
the titration. 

The reactions are as follows: 


SNaBr + NaBrO; + 6HCl = 6NaCl+3H:i0+3Bm 
CH,C.H.OH + 3Br, = CH,;C.HBr,OH + 3HBr 


A blank titration shall be run as above, using the same reagents. 


Calculation 

7. The percentage of free phenols (cresol) shall be calculated from 
the following formula: 
milliliters for blank — milliliters 


f 1 0.00071 100 2.5 
Free phenols (Cresol), per cent = x 


— of sample (10 g.) 


Potassium Permanganate Test for fe 

Tricresy! Phosphate | 
8. A 10-g. sample shall be shaken vigorously for 2 minutes with 

50 ml. of a 0.01 N freshly prepared potassium permanganate solution 

in distilled water and let stand for 30 aninutes. a) 
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INDUSTRIAL XYLENE (XYLOL) OR SOLVENT NAPHTHA' 
A.S.T.M. Designation: D 364 — 33 T 

This is a Tentative Standard, published for the purpose of eliciting criticism 


and suggestions, and as such is subject to annual revision. ei — Baalisertni 
IssuED, 1933. » 
1. Industrial xylene (xylol) or solvent naphtha shall conform to ar 
the following requirements: 
Specific gravity, 20/20 0.856 to 0.867 Ss 
Distillation range:¢ 
not more than 5. oe cent a 
none n 
not more than 0.005 g. per 100 ml. 
characteristic aromatic hydrocarbon, P 
non-residual 
ine el not sufficient to show turbidity 
Sulfur as H,S and 
Corrosion: r 
Copper corrosion copper shall show no iridescence 
* The thermometer used for the distillation test shall conform to the requirements of the Standard r 


Specifications for A.S.T.M. Partial-Immersion Thermometer for General Use, —5 to +300 C., +20 to 
+580 F. (A.S.T.M. Designation: D 183) of the American Society for Testing Materials.? 


Methods of Testing ( 

2. (a) The sampling and methods of testing shall be conducted 
in accordance with the Standard Methods of Sampling and Testing | 
Lacquer Solvents and Diluents (A.S.T.M. Designation: D 268) of | 
the American Society for Testing Materials.’ 

(b) Corrosion (Mercury Test).—A 10-ml. sample of the solvent 
shall be taken with 1 ml. of clean mercury in a stoppered test tube, 
and allowed to stand 15 minutes. The mercury shall show no dis- 
coloration when compared with a blank run with distilled water. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. M. Rea 
Paul, Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St., 


Brooklyn, N. Y. 


21933 Book of A.S.T.M. Standards, Part II, p. 1238. 
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TENTATIVE METHODS OF TEST 
FOR 
SOLUBLE NITROCELLULOSE BASE SOLUTIONS! 
A.S.T.M. Designation: D 365 - 33 T Ae 


This is a Tentative Standard, published for the purpose of - eliciting criticism 


and suggestions, and as such is subject to annual revision. J ' 


Scope 
1. mks ‘canna are intended for the testing of soluble nitro- 
cellulose base solutions which are made by dispersing various kinds 
and concentrations of soluble nitrocellulose in various solvent mixtures. 
2. Since the desired specifications and compositions of soluble 
nitrocellulose base solutions vary greatly, the limits desired for each 
particular type shall be mutually agreed upon by the buyer and vendor. 


Sampling 

3. Samples shall be taken from not less than 10 per cent of each 
lot in the shipment. These samples shall then be composited to 
represent each lot or batch. 


Apparatus 


4. The falling-ball consistency test apparatus and procedure 
described in Sections 11 to 13 of the Standard Specifications and 
Tests for Soluble Nitrocellulose (A.S.T.M. Designation: D 301) of 
the American Society for Testing Materials? shall be used to determine 
the consistency of those solutions having a consistency of from 3 to 
500 seconds when tested in that apparatus. 

5. The consistency test described in Sections 10 and 11 of the 
Tentative Methods of Testing Nitrocellulose Clear Lacquers and 
Lacquer Enamels (A.S.T.M. Designation: D 333-33 T) of the 
American Society for Testing Materials* shall be used to determine 

1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. M. Rea Paul, 
Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St., 


Brooklyn, N. Y. 
2 1933 Book of A.S.T.M. Standards, Part II, p. 711. 


See p. 741. 
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738 MerTHops or TESTING SOLUBLE NITROCELLULOSE SOLUTIONS 


i * the consistency of those solutions having a consistency of less than di: 
3 seconds when tested in the falling-ball apparatus referred to in vii 

Section 4. 
6. The apparatus and method described in Sections 7 and 8 wi 


shall be used to determine the consistency of those solutions having 


a consistency greater than 500 seconds when tested in the falling-bal] 5 
apparatus referred to in Section 4. ile 
Stopper covered me 

Fic. 1.—Consistency (Viscosity) Test Apparatus. 


Apparatus 

7. The consistency test apparatus, shown in Fig. 1, shall consist 
of the following: 

(a) Glass Tube.—A glass tube (preferably resistant glass),' 2 in. 
+ ., in. (50.8 mm. + 1.0 mm.) in inside diameter and 10 in. in 
length, with marks 5 in. + 7s in. (177 mm. + 1 mm.) apart, the 
upper one being 3 in. from the top of the tube. 

(b) Steel Ball—A 4-in. steel ball, 0.625 in. + 0.001 in. (15.88 
mm. + 0.02 mm.) in diameter and weighing 16.536 g. = 0.10 g. 

(c) Aluminum Guide Cone.—A guide cone of light gage aluminum 
(approximately 0.02 in. in thickness) as shown in Fig. 1. The orifice 
of the guide cone shall be j in. in diameter, the conical portion 1 in. 
in height, the cylindrical portion 4 in. in pdm and the outside 


4 Pyrex glass is very satisfactory for this purpose, 
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diameter shall be slightly under 2 in. so as to fit snugly into the 
viscosity tube. 
(d) Stoppers.—Stoppers made preferably of rubber and covered 


8. The consistency shall be determined as follows: 

(a) Fill the tube in any convenient manner whereby bubbles do 
not form or an appreciable amount of solvent is not lost. Among 
other methods this can be done by immersing the lower end of the 
open tube in the solution and applying suction at the upper end of 
the tube. In this manner the tube can be filled in from 5 to 10 
seconds without the introduction of air bubbles or an appreciable 
loss of solvent. Close the bottom of the tube with a stopper covered 
with tin foil. Push the aluminum guide cone slowly into the top of 
the tube and insert a stopper covered with tin foil into the top of the 
guide. 

(b) Bring the tube and its contents to a temperature of 25 C. 
+ 0.1 C. by placing in a suitable bath. Allow at least 30 minutes 
for the solution to reach temperature equilibrium. For accurate 
measurements keep the tube during the determination either in a 
thermostat or suspended within a considerably larger cylinder of 
water at the specified temperature. 

(c) Remove the upper stopper only long enough to place the 
ball in the center of the tube; this can be done conveniently with 
crucible tongs. The principal value of the guide cone is to retard 
the ball sufficiently at the start of its fall so that the solution will 
close over the ball and not leave on the top of the ball a large “trailer 
bubble.” If the guide is not used a big trailer bubble usually accom- 
panies the ball, retarding its fall and, if the bubble is off center on 
the ball, pulling the latter away from the center of the tube. 

(d) Measure the time of fall in seconds from the instant the 
bottom of the ball is level with the upper reference mark on the tube 
until it reaches the lower mark on the tube. 


Note.—The steel ball can be removed (in order to leave the same material in 
the tube for a check run) by removing the lower stopper. However, a small air 
bubble is usually introduced in this way. It is preferable to invert the tube, 
removing the guide to get the ball out. It is often necessary to put a few drops of 
solvent in the guide lip to loosen it from the tube on account of the solution drying 
at the edge of the tube. When the latter method is used for removing the ball, a 
larger bubble traverses the tube, than when the former method is used, but a large 
bubble moves sufficiently fast, even in a very viscous solution, to escape at the 
top in a few minutes, whereas small bubbles take hours to escape. 
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MetuHops OF TESTING SOLUBLE NITROCELLULOSE SOLUTIONS 


Non-VOLATILE MATTER 
Non-Volatile Matter 
9. The percentage of non-volatile matter shall be determined in 
accordance with the method described in Section 9 of the Tentative 
Methods of Testing Nitrocellulose Clear Lacquers and Lacquer 
Enamels (D 333-33 T) of the American Society for Testing 


Materials.' 
fui ody fa) 
APPEARANCE OF SOLUTION 


Appearance 
10. The appearance of the soluble nitrocellulose base solution 
shall be compared with a standard mitually agreed upon by the buyer 
and vendor (both standard and sample solutions shall be thoroughly 
agitated before making observations) in similar bottles for turbidity, 

hair, grain, and insoluble matter. 
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TENTATIVE METHODS OF TESTING NITROCELLULOSE * a 
CLEAR LACQUERS AND LACQUER ENAMELS'! 


A.S.T.M. Designation: D 333 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism —_ 
and suggestions, and as such is subject to annual revision. 


than IssuED, 1931; REVISED, 1932, 1933 
1. (@) The weight in pounds per U. S. gallon shall be obtained Weight per 
by multiplying the specific gravity by 8.32. The specific gravity ae 
shall be determined by any convenient method that is accurate to | win 
the second decimal place, the temperature of both sample and water ont ae 
being 20 C. 
(b) Mobile Liquids——For sufficiently mobile liquids a convenient ” 
apparatus is an accurately calibrated volumetric flask. Fill to the 


mark at 20 C. and weigh accurately. Apply the following equation: = 
Weight in grams of contents 

j gr. = 

Capacity in milliliters 


Viscous Materials —For very viscous materials which cannot 


be conveniently introduced into a volumetric flask, any convenient 
vessel of known capacity may be used. A suitable apparatus is 
described in the Standard Method of Test for Specific Gravity of 
Road Oils, Road Tars, Asphalt Cements and Soft Tar Pitches a d 
(A.S.T.M. Designation: D 70) of the American Society for os sl a 
Materials.’ 

2. The sample and a mutually agreed upon standard shall be seit Time. 
flowed without thinning, crosswise on a clean 4 by 8-in. glass plate R 
and examined for drying and hardening at specified periods such as vores 
3 minutes, 15 minutes, 1 hour, and 24 hours. The drying shall be 
judged by touching or pressing the films with the finger at approxi- = 8 ~~ 
mately the same points. 

3. A panel for the color test shall be prepared by pouring the Color, |. 
sample and a mutually agreed upon standard on an opaque surface #00 
in such a manner that the two materials shall flow together along 

1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. M. Rea Paul, Seah 
Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St., 


Brooklyn, N. Y. 
21933 Book of A.S.T.M. Standards, Part II, p. 1002. 
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adjacent edges. The background shall be a mutually agreed upon 


material. A preliminary examination may be made after 1 hour, but . 


the final examination shall not be made until 24 hours after pouring. 

4. The panel prepared for the color test in accordance with Sec- 
tion 3 shall be examined after 24 hours for gloss. A convenient 
method of determining apparent gloss is to hold the test panel at 
an angle of incidence approaching 180 deg. to a source of artificial 
light and to note the comparative sharpness of the definition of the 
image (for example, the lamp filament). 

5. The sample shall be thinned with the thinner recommended, 
in the proportions recommended. The thinned sample shall be flowed 
on a glass panel and dried in a dust-free atmosphere. The panel 
shall be examined by reflected and transmitted light for pigment 
dispersion and freedom from particles of foreign matter. 

6. The test panel for the print test shall be prepared in a manner 
mutually agreed upon by the buyer and seller. The test panel shall 
be covered with two pieces of ordinary cheesecloth over which shall 
be placed a piece of felt about 4; in. in thickness. A known uniform 
pressure shall then be applied to the felt, over a circular area of at 
least 1 in. in diameter for a given length of time. The time allowed 
for the lacquer to dry before applying the pressure shall be also 
predetermined. 

Tests shall be made under definite, predetermined conditions of 
temperature and humidity, or, if this is not possible, a standard shall 
be run at the same time. 

7. The composition of the metal test panel for the bending test, 
the gage thereof and the manner of application of lacquer coating 
applied thereto, shall be mutually agreed upon by the buyer and seller. 

The test shall be made by bending the panel at a uniform rate 
through an angle of more than 140 deg. over a mandrel of mutually 
agreed upon radius. 

8. At least two test panels shall be exposed outdoors on an 
exposure rack, in full sunlight, at an angle of 45 deg. from the vertical 
facing south, and examined at regular intervals for color, gloss, etc., 
and compared with a standard panel prepared and exposed in a man- 
ner mutually agreed upon by the buyer and seller. 

9. (a) Weigh into a flat-bottom metal or glass dish containing a 
stirring rod, from 4 to 6 g. of the sample to be tested, weighing in 
such a manner as to minimize the loss of volatile solvents. Pour in 
100 ml. of acetone and stir until solution of material is complete. 
Add slowly 10 ml. of water, stirring vigorously. Place the dish on a 


hot-water bath and allow the solution to evaporate to dryness. Heat 
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for 1 hour in an oven at 100 to 105 C. Allow to cool 20 minutes in 
a desiccator and weigh. (The dish should be covered in such a 
manner as to allow solvents to escape and exclude contamination by 
dirt in the atmosphere.) If the precipitate or residue is lumpy, 
redissolve in the solvent combination and precipitate again with water. 

(b) The method of determining non-volatile matter in varnishes, 
as described in Sections 6 and 7 of the Standard Methods of Testing 
Oleo-Resinous Varnishes (A.S.T.M. Designation: D 154) of the 


Note: Cups are made in . 
Sets of four as Follows: 


One to have 0.07-in Orifice 


Diameter of Orifice to 
be Stamped on the Cup 
Orifice Disk 1s Stainless 
Steel, /8 per cert Chromi- 
um, 8per cent Nickel. 
Remainder of Cup is Brass, 
finished Al! Over. 
Tolerance Limits : 

£ 

t00/-in. All nll 
ments. & - 

Fic. 1.—Consistency Cups and Test 


American Society for Testing Materials," may be = if mutually 


agreed upon by the buyer and seller, with the additional requirement coe ‘ ; 
that the sample shall be reheated and reweighed until the weight is 


constant to within 0.001 g. 

10. The consistency cup shall be so designed as to deliver 50 ml. 
of the sample in from 30 to 100 seconds. A suitable design is shown 
in Fig. 1. 

11. The sample to be tested and the consistency cup shall be 
brought to a temperature of 25 C. (preferably by means of a thermo- 
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stat). The consistency cup shall then be mounted in the ies 
provided for the purpose and the receiving cylinder placed in position. 
With the outlet of the cup closed by means of the finger, the sample 
shall be poured into the cup until it is filled to overflowing. The 
excess shall then be struck off with a straight edge, the finger over 
the outlet removed and the sample allowed to flow into the receiving 
cylinder. The number of seconds from the time the finger is removed 
from the orifice until the top of the meniscus reaches the 50-ml. mark 
on the cylinder shall be determined by a stop watch and shall be 
as the of the material. 


a 


ar 


4 
he > 
= 
| 
s 


vert SPECIFICATIONS = 
“woop. BE ‘USED AS PANELS IN ‘ACCELERATED 
WEATHER TESTS OF PAINTS AND VARNISHES'! oe 


A.S.T.M. Designation: D 358 - 33 T ee 
This is a Tentative Standard, published for the purpose of eliciting criticism s 
and suggestions, and as such is subject to annual revision. 
: 
Purpose and Scope 
1. These specifications designate a wood which affords an ideal ae 
surface for testing organic finishing materials in an accelerated 
weathering system. According to experience, the wood used as test 
surface has a marked bearing upon weathering results, especially in 
accelerated test systems where wood failures such as slitting and 
cracking are greatly emphasized by most woods, but least so by cedar. 
It is the purpose of these specifications to obtain uniformity of the 
wood used for accelerated tests, particularly where cooperative work 
between laboratories is undertaken. = r 


2. The material for test panels shall be western red cedar (thuja 


3. The wood shall weigh 22 2 to 23 3 Ib. per cu. ft. The weight 
shall be determined after at least one week’s storage in a protected, 


dry, warm atmosphere (approximately 70 F.). 
beet 


4. The material shall be close grained, as nearly edge grain as 
possible and in no section to vary more than 45 deg. from edge grain. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. M. Rea 
Paul, Secretary of Committee D-1 on Preservative Coatings for Structural Materials, 105 York St., 
Brooklyn, N. Y. 
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KNOCK CHARACTERISTICS OF MOTOR FUELS! 


‘This is a Tentative Standard, published for the purpose of eliciting criticism 


A.S.T.M. Designation: D 357-33 T 


and suggestions, and as such is subject to annual revision. 


IssuED, 1933. 
Scope 
1. This method is intended for determining the knock character- 
istics, in terms of an arbitrary scale of octane numbers, of gasolines 
and equivalent fuels for use in spark-ignition engines, other than 
engines for aircraft. 


A.S.T.M. Octane Number 


2. The A.S.T.M. octane number of a motor fuel is the whole 
number nearest to the octane number (Note 1) of that mixture of 
isooctane with normal heptane which the motor fuel matches in 
knock characteristics when compared by the procedure specified 
herein. 

Note 1.—Octane number is defined by and is numerically equal to the per- 
centage by volume of isooctane (2,2,4-trimethylpentane) in a mixture of isooctane 
and normal heptane, used as a primary standard for measurement of knock char- 
acteristics. Thus, by definition, normal heptane has an octane number of zero 

3. The knock-testing unit described in this section shall be 
used without modification. The engine shall be known as the 
“C.F.R. Engine” and shall be marked? by plate or other approved 


1 This method heretofore known as the C.F.R. Motor Method is based on the apparatus and 
procedure developed by the Cooperative Fuel Research Committee, composed of representatives of 
the American Petroleum Institute, National Automobile Chamber of Commerce, Society of Automo- 
tive Engineers and U. S. Bureau of Standards, who have been studying this problem since 1928. 

Criticisms of this Tentative Method are solicited and should be directed to Mr. R. P. Anderson, 
Secretary of Committee D-2 on Petroleum Products and Lubricants, 250 Park Ave., New York City. 

2 At present. the sole authorized manufacturer of the C.F.R. Engine is the Waukesha Motor Co., 
Waukesha, Wis. Other manufacturers may be approved in the future, but testing laboratories should 
not purchase engines except from Waukesha Motor Co. without ascertaining whether such engines 
have been approved. Inquiries in this connection should be directed to Mr. R. P. Anderson, Secretary 
of Committee D-2 on Petroleum Products and Lubricants, 250 Park Ave., New York City, = 
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means with a combination of the respective emblems of the American 
Society for Testing Materials and the Cooperative Fuel Research 
Committee, thus. on 


The apparatus shall consist of a continuously-variable-compres- 
sion motor together with suitable loading and accessory equipment 
as follows: 

(a) Engine.—Continuously-variable-compression, one-cylinder, 
with dimensions as follows: 


Piston pin, floating, diameter, in..............00seeeeeeees 
; Connecting rod, center to center, in.................00000. 


Weight of engine, lb. (approximate) ...............0.0000- 475 
Weight of complete unit, lb. (approximate) ................ 1375 cen 


(b) Crankshaft.—Fully machined, heat-treated, and counter- 
balanced. 

(c) Crankcase.—Cast iron, with rigid end walls. 

(d) Connecting Rod.—Rifle-drilled, S.A.E. No. 1045 steel, heat- 
treated, bearing alloy cast directly into big end. 

(e) Main Bearings.—Renewable sleeve bushings, babbitt-lined. 

(f) Valves—Silcrome. Inlet valve with specially designed 
shroud. 

(g) Push Rods——Mushroom type with lock-nut adjustment. 

(h) Cylinders—Cast of iron alloy, bored and honed, Brinell 
hardness, 200 to 210. 
(4) Cylinder Head.—Integral with cylinder. 
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(j) Cooling System.—Evaporatively cooled. 

(k) Lubrication.—Pressure feed to main connecting-rod, piston- 
pin, and camshaft bearings, and to idler gear stud and gears. 

(1) Oil Heater.—Electric heater in base to bring oil to operating 
temperature quickly. 

(m) Ignition—May be either a battery system or a magneto. 
A neon-tube spark indicator is built into the engine. Spark advance 
is automatically adjusted as the compression ratio is changed. 

(n) Carburetor.—A special C.F.R. carburetor is furnished with 
the engine, and can be obtained with either two or four float bowls. 
The carburetor has a fixed fuel jet, shrouded by a variable air jet. 
Fuel containers are furnished with the carburetor. 

(0) Mixture Heater —As supplied by manufacturer, consisting of 
(1) a manifold, (2) an electric immersion heater and rheostat for 
controlling mixture temperature and (3) a special mercury-stem 
thermometer, 100 to 400° F. (38 to 204° C.), so mounted that the 
bulb is centered in the mixture stream to indicate the mixture 
temperature. 

(p) Instruments ——Knock intensity is measured by a bouncing 
pin, in conjunction with either a knockmeter or a gas-evolution 
burette. Current is supplied from a small direct-current generator, 
belt driven from the power-absorbing unit. The knockmeter is a 
damped hot-wire ammeter which indicates the effective current in 
the circuit, thus permitting instantaneous readings. The gas-evolu- 
tion burette is an electrolytic cell which integrates the impulses of 
current through the bouncing-pin circuit and indicates the total by 
the volume of gas collected in the burette in a given time. 

(q) Power-Absorbing Unit.—The engine is connected by V-type 
belts to an electric generator. This preferably should be an induction 
motor with synchronous characteristics but may be any electric 
generator capable of maintaining proper operating conditions. In 
most cases the electric generator will act as a starting motor to crank 
the engine, but if a direct-current generator is used and no outside 
source of current is available, the engine may have to be cranked 
by hand. 

(r) Complete Unit—The complete unit may be obtained with 
the engine, generator, and panel board mounted on a cast-iron base 
plate. All necessary instruments and accessories are furnished with 
the unit. 

Foundation 

4. The foundation shall be of concrete and at least 18 in. high. 

If possible, it should be prepared by pouring on a concrete floor. 
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Proper dimensions will be furnished with the engine. For convenience 
in operation, the foundation should be placed at least 2 ft. from any 
wall. Should the floor of the building on which the engine is to be 
installed be other than portland-cement concrete, the floor,should be 
cut away so that the engine foundation will rest directly on the 
ground. In such case the bearing area of the foundation will depend 
upon the condition a, the the underlying soil and should be such as to 


Reference Fuels 


5. Primary Reference Fuels —The primary' reference fuels shall 
be isooctane (2,2,4-trimethylpentane), and normal heptane (Note 1). 
Both shall be certified for suitability as primary reference fuels by 
the U. S. Bureau of Standards (Note 2). 


Norte 1. Secondary Reference Fuels.—Mixtures of normal heptane and isooctane 
required for referee testing are expensive. For this reason secondary reference 
fuels may be used for routine determinations.? Such secondary reference fuels 
may be straight-run or other stable gasolines suitable for the purpose. One of the 
reference fuels should be of low knock rating and the other of high knock rating, or 
if a sufficiently high-knock-rating fuel is not available, a mixture of the higher- 
knock-rating fuel plus a knock suppressor may be used. These secondary reference 
fuels shall be calibrated on the octane-number scale against normal heptane and 
isooctane sufficiently often to insure accuracy of calibration; and for every case, 
whether a fuel is rated by secondary reference fuels or by means of normal heptane 
and isooctane, the result shall be recorded as an octane number. 


Note 2.—For the present this certification consists of tests made by the 
Bureau of Standards on each batch of normal heptane or isooctane prepared 
respectively by the two companies mentioned', with certificates issued te these 
companies authorizing them to guarantee to the purchaser that the material 
shipped is a part of a batch so tested and to quote the results of the Bureau of 
Standards’ tests. 


Standard Operating Conditions 
6. The engine shall be run under the following standard con- 


ditions: 
(a) Engine Speed —900r.pm.+3rpm 
(b) Jacket Temperature—Constant within +1° F. (0.6° C.) and 
at a temperature between the limits of 205 and 215° F. (96 and 
102° C.). 


1 At present, isooctane may be obtained from Rohm & Haas Co., 222 W. Washington Square, 
Philadelphia, Pa., and normal heptane from the California Chemical Co., 111 Sutter Street, San 
Francisco, Calif. 

? Such secondary reference fuels are commercially available through the Standard Oil Company 
of New Jersey with calibration curves as determined by the supplier in accordance with this method, 
giving octane numbers for these fuels blended with each other and with benzene and tetraethyl lead. 
They may be ordered from the Standard Oil Development Co., 26 Broadway, New York City. 
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(c) Cooling Liquid.—Distilled water, rain water, or ethylene- an 
glycol solution when necessary at high altitude. an¢ 
(d) Crankcase Lubricating Oil.—S. A. E. 30. bet 
Nots.—The viscosity range of crankcase lubricating oil, S.A.E. 30, is from a 
185 to 255 seconds when determined on the Saybolt Universal viscosimeter at ae 
130° FP. (54.4° C.), in accordance with the Standard Methods of Test for Viscosity ps 
of Petroleum Products and Lubricants (A.S.T.M. Designation: D 88) of the American rt ? 
Society for Testing Materials.’ by 
(e) Oil Pressure—25 to 30 |b. per sq. in. under operating wh 
conditions. 
(f) Valve Clearances.—Intake 0.008 in., cold; exhaust 0.010 St 
in., cold. 
(g) Spark Advance.—Automatically controlled: Stat ig 
26.0 deg. at 5:1 compression ratio (basic setting); fre 
22.0 deg. at 6: 1 compression ratio; 
19.0 deg. at 7: compression ratio. 
m 
(h) Breaker-Point Clearance.—Battery system 0.015 in.; mag- oi 
neto 0.020 in. by 
(¢) Spark Plug.—Shall conform to the standard metric plug P; 


having the tolerances and thermal characteristics equal to the No. 8 
spark plug furnished by the Champion Spark Plug Co., Toledo, 
Ohio. Gap setting, 0.025 in. = 


Throttle Opening. —All tests shall be conducted with the 


throttle opening at the point of maximum volumetric efficiency, 
approximately 90 on the throttle scale. 
(k) Carburetor Adjustment.—For maximum knock. in 
(1) Exhaust Pipe-—A separate exhaust pipe should be used for 3: 
each engine. This pipe should be made from 1}-in. pipe having a Ol 
maximum of two ells with a total length not to exceed 20 ft. The T 
use of a short straight-through muffler of 1}-in. diameter passage for tl 
prevention of noise is permissible. u 
(m) Mixture Temperature—The mixture temperature shall be a 
maintained at 300° F. 2° F. (149° C, +1.1° C.) as indicated by 
the mercury stem thermometer. Ww 
(n) Bouncing Pin Assembly.—The gap setting shall be 0.003 in. .- 
to 0.005 in. : 
Notge.—The following instructions for setting of the bouncing-pin contacts : 
should be used: With the daily inspection, observe the contact points and electrical 
connections to see that the points are smooth and that all the connections are b 
tight. The gap setting should be checked (0.003-in. to 0.005-in.). The flat spring c 
of the lower contact should touch the insulated pin with slight pressure. Too fi 


91933 Book of A.S.T.M. Standards, Part Il, p.880. 
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much pressure will reduce its sensitivity. To adjust the pressure accurately, set 
the points with 0.003-in. to 0.005-in. clearance. Then remove the diaphragm 
and bouncing pin. Bend the lower spring until there is from -in. to yy-in. gap 
between the points. Remove the upper stop-adjusting screw and bend the upper 
spring until there is 34-in. gap between the points. Check the tension on the small 
plunger spring in upper stop-adjusting screw and see that it has from 1- to 1}-Ib. 
initial tension. This can be measured by pressing it against any convenient plat- 
frm scale. The pin should then be re-assembled and the adjusting screw set to 
give 0.003-in. to 0.005-in. gap between the points. The final adjustment is made 
by setting the clearance so that a knockmeter reading between 50 and 60 is obtained 
when operating the engine at the proper knock intensity. 


PROCEDURE 
Starting and Stopping the Engine 

7. While the engine is being turned over by electric motor the 
ignition shall be turned on and the carburetor set so as to draw fuel 
from one float bowl. To stop the engine the fuel and the ignition 
switch shall be turned off and then the motor shall be stopped by 
means of the push-button switch. To avoid corrosion of valves 
and seats between operating periods the engine should be turned over 
by hand until both valves are closed. 

Preliminary Adjustment of Compression Ratio 

8. Using a mixture of 65 parts of isooctane and 35 parts of 
normal heptane, the compression ratio for first audible knock shall be 
obtained by increasing the compression ratio, by increments of two 
turns of the crank, from a point where there is no knock to the com- 
pression ratio at which audible knock is first detected. The proper 
knock intensity for use in making knock ratings shall be the knock 
intensity obtained with the mixture of 65 parts of isooctane and 
35 parts of normal heptane when the compression ratio is increased 
one unit over that compression ratio giving first audible knock. 
Then the numerical indication of knock intensity obtained from 
the knockmeter or from the gas-evolution burette, whichever is 
used, shall be recorded. This procedure is necessary for the first 
adjustment only. 

Note.—This knock intensity should be equivalent to the intensity obtained 
with a mixture of 65 per cent of isooctane and 35 per cent of normal heptane at a 
compression ratio of 5.30.05 to 1 when testing at a barometric pressure of 760 mm. 

For subsequent tests on fuel samples the compression ratio 
shall be set to duplicate this knock intensity, as indicated by the 
knockmeter or the gas-evolution burette, provided no change has 
been made in the bouncing-pin adjustment in the meantime. In no 
case shall the knock intensity be such that the engine does not cease 
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Outline of Procedure ra 
9. The octane number of a fuel shall be ascertained by comparing bi 
the knock intensity for the fuel with those for various blends of the . 


reference fuels until two blends differing in knock rating by not more 
than two octane numbers are found, one of which gives a higher knock 
intensity than the fuel and the other a lower knock intensity. The 
knock intensity shall be measured by a bouncing-pin indicator in 
conjunction with either a knockmeter! or a gas-evolution burette. 

Before the test sample and the blends of the reference fuels can 
be compared, the compression ratio must be set to give the proper 
knock intensity and the carburetor uuji:ted to give the maximum 
knock for each fuel. 


Adjustment of Carburetor for Fuel 
Under Test 

10. Using the fuel whose knock rating is to be determined, the 
carburetor shall be adjusted as follows: After one float bowl of the 
carburetor has been filled with the fuel of which the octane number is 
to be determined, adjustment shall be made to obtain maximum 
knock by noting the needle valve micrometer setting and the knock- 
meter reading or gas evolution, then turning the micrometer screw 
and noting whether the knockmeter reading or gas evolution increases 
or decreases. The micrometer shall then be turned in the direction 
in which the knock increases until the knock passes through a maxi- 
mum. This point shall be checked three times and the micrometer 
set at the position of maximum knock. 

(a) By Knockmeter—When using the knockmeter, it is un- 
necessary to take readings over a fixed period of time, but the knock- 
meter needle shall be allowed to reach equilibrium after each adjust- 
ment of the micrometer. 

(b) By Gas-Evolution Burette—At least two readings, agreeing 
within 5 per cent, of the volume of gas evolved over a period of 1 
minute shall be taken as a measure of knock intensity. __ 


Final Adjustment of Compression Ratio pnpenioey 
11. Finally, adjust the compression ratio to give the same 
reading on the knockmeter or the gas-evolution burette when using 
the fuel under test as was obtained in the first adjustment under 
Section 8. 
12. A trial blend? of the low-octane-number reference fuel and 
the high-octane-number reference fuel, based on the expected knock 
1 The knockmeter requires less time in making tests. 
* Extreme care is required to insure thorough mixing of ingredients. 
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rating of the fuel sample under test, shall be placed in another car- 
buretor float bowl and the engine run on this trial blend. The 
micrometer of this float bowl shall then be adjusted to the maximum 
knock position in a manner similar to that described in Section 10. 


Octane Number Determination 


13. With the carburetor micrometers set for the air-fuel ratio of 
maximum knock, alternate series of readings of knock intensity shall 
be taken on the fuel under test and on a reference fuel blend. When 
using the knockmeter, the needle shall be allowed to reach equilibrium 
before the final reading is recorded. When using the gas-evolution 
burette, at least two successive’ l-minute readings shall agree within 
5 per cent. 

At least 3 alternate series of readings shall be taken on each fuel. 
After changing from one fuel to.another, at least 1 minute shall be 
allowed for the engine to reach equilibrium. With some fuels an 
appreciably longer time interval may be required. If the average 
knock intensity of the fuel sample is higher than the average of the 
reference fuel blend, the test shall be repeated with a blend containing 
a decreased proportion of the high-octane-number reference fuel.' 
The test shall be continued in this manner until the knock intensity 
for the fuel sample is definitely higher than one blend and lower than 
another blend of the reference fuels. The difference between these 
two final reference fuel blends shall be not more than two octane 
numbers. 

CALCULATION 
Calculation 

14. The knock rating of the fuel sample shall be obtained by 
interpolation from the figures so recorded and the nearest whole 
number shall be reported as A.S.T.M. octane number. 


Check of Test Conditions 


15. Test conditions shall not be regarded as standard unless a 
blend by'volume of 65 per cent isooctane and 35 per cent normal 
heptane is matched under the specified procedure by a blend by 
volume of 68 +1 per cent one-degree benzene with 32 +1 per cent 
normal heptane. At atmospheric pressure of 760 mm. a compression 
ratio of approximately 5.3:1 is correct for this determination. Sub- 


stantial variations in atmospheric pressure will change the compres- __ 


sion ratio required. 


1 When changing fuels in the containers, the fuel in the container shall be drained completely by 


means of the drain-cock provided. A small portion of the new fuel shall be allowed to flow through 
the line before closing the 
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Note 1.—For routine checking purposes, one-degree benzene and secondary t 
reference fuels may be used. 
Note 2.—“One-degree”’ benzene’ is a commercial product conforming to 
the following requirements: 
(a) Boiling range not greater than 1° C., embracing the boiling point of chemi- r 
cally pure benzene. 
(b) Specific gravity of from 0.882 to 0.886, when determined in accordance s 
with the Standard Method of Test for Gravity of Petroleum and Petroleum 
Products by Means of the Hydrometer (A.S.T.M. Designation: D 287) of the 


American Society for Testing Materials.* I 
(c) Free from hydrogen sulfide, carbon disulfide and thiophene. 
a (d) Free from turbidity, with color not darker than a solution of 3 mg. of potas- i 
sai Lene sium dichromate i in | liter of water when compared in 50-ml. Nessler tubes. ’ 


Accuracy 


16. Results obtained by this procedure with different C. F. R. 
engines and in different laboratories should differ by not more than 
two octane numbers. 

While the accuracy of this method is as above stated, its sensi- 
tivity may permit detection of differences as small as 0.2 octane 
number when alternate readings of knock intensity are taken on the 
two fuels as directed in Section 13. 


MAINTENANCE 
Maintenance 


17. It is recommended that a systematic inspection of the testing 
apparatus be carried out with the utmost care after each 50 hours of 
operation. The following points should be emphasized: 

(a) Bouncing Pin.—Lack of sensitivity, fluctuating knockmeter 
reading, or irregular gas evolution may indicate diaphragm trouble. 
The diaphragm retaining nut should be tightened and any carbon ac- 
cumulation removed. If this does not correct the condition, the 
diaphragm may have deteriorated and may need to be replaced. 

(b) Breaker Points.—If necessary, pits should be removed and 
breaker-point clearance adjusted. 

(c) Spark Plugs.—The porcelain should be carefully inspected for 
cracks, and defective plugs replaced. The spark gap shall be care- 
fully checked and adjusted if necessary. When plugs are re-used any 
carbon deposit on the metal body of the plug or on the electrodes 
shall be removed mechanically before making gap adjustments. 

(d) Fuel System.—Any foreign matter in the fuel containers, float 
bowls, lines, or carburetor shall be removed. Blowing with air and 


1 “One-degree” benzene may be procured from The Barrett Co., 40 Rector St., New York City. 
rai 21933 Book of A.S.T.M. Standards, Part II, p. 819. 
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then flushing the fuel system with gasoline or benzol is a convenient 
method. 

(e) Cooling System.—Any leaks revealed by inspection shall be 
repaired. 
(f) Combustion Chamber.—Carbon deposits shall be removed by | 
scraping. 

(g) Compression Pressure-—The cause of any abnormal change 
between inspections shall be investigated and corrected. +e 

(h) Valves.—Valves shall be removed and re-ground unless there = 
is a continuous polished line of contact on both the valve and the 
valve seat. After re-assembling, the valve-tappet clearances shall be 
carefully adjusted. 2300 

(t) Piston Rings.—Carbon shall be removed from rings and 


grooves. 
(j) The intake manifold and heater blades hall be — Sting | 
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AMERICAN TENTATIVE STANDARD 
A.S.A. No.: Z11.3-1933 


FOR 


PENETRATION OF GREASES AND PETROLATUM! 
at 


ali A.S.T.M. Designation: D 217-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. be WAletne 


IssUED, 1925; REVISED, 1926, 1927, 1933. oft pa 


This method has been approved as 


AMERICAN TENTATIVE STANDARD 
too the American Standards Association 
Interpretation It should be understood that the original consistency of grease is determined 


of Results. by a variety of factors which are very difficult to eontrol. The soap content is 
the most important single factor, but the kind of fats used, the method of 
mixing, the final water content, and the temperature of pouring are all very 
important in determining the final consistency, so that it is impracticable to 
maintain these consistencies within narrow limits. Any working of the sample 
after it is poured, or any remelting, will greatly change the consistency. The 
original consistency also changes to some extent on standing, changing most 
rapidly during the first 48 hours after manufacture and more slowly thereafter. 

Although most tests in the past have been based on the original consistency 
of greases, this consistency bears no necessary relationship to the worked con- 
sistency which is the factor of practical importance for most uses of cup greases, 
etc. Tests on such greases should therefore be made on the worked consistency. It 
is also almost impossible to measure the unworked consistency when samples 
have to be taken from barrels or other large containers. 

On the other hand, for very hard greases, such as railroad greases used in 
slab form, the original or unworked consistency is generally the property of 
practical importance and should be the object of the test. 


1. This method shall be used to measure the original consistency 
or the worked consistency of No. 0 cup grease and all harder greases 
and of petrolatum (unworked). 

2. The method shall not be applied to greases which have been 
melted after having been poured and cooled during manufacture. 
Petrolatum, however, should be melted, poured into a suitable con- 
tainer and cooled before testing. 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. R. P. Anderson, 
a Secretary of Committee D-2 on Petroleum Products and Lubricants, 250 Park Ave., New York City. 
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758 ‘TENTATIVE — or TEST FOR oF GREASES 


APPARATUS 


Penetrom- 3. The consistency shall be determined by measuring the pene- 
—_ tration on what is customarily known as an asphalt penetrometer 
such as that described in the Proceedings of the American Society 


Rounding 
bees 
V7 
§ 


Desired Weight 


RWS 
ay ~ 
of 
No Shoulder-” Bearing Surface ‘ES 
Stainless or Hardened 28 a: 
Lee Stee/ Tip---- 
| + 2 
102.5 9. wits. 
Truncate Tip to 0.0/5" 0.003" Diam. 
‘lags 


for Testing Materials, Vol. VII, p. 626 (1907), and illustrated in 
Fig. 3 herein. It is desirable, however, to modify this penetrometer 
by placing a flat metal plate or transite board on top of the present 
grid base to give a flat support for the container. If many tests are 
to be made, it is preferable to replace the ordinary grid base with a 
special flat base 6 in. in diameter, 
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This plate should have a cork insert in the center to prevent | 
dulling the tip of the cone if it should drop. 
4. The needle used in the asphalt penetration tests shall be Coneand 
replaced with the cone shown in Fig. 2.1 The cone shall be constructed °""¢*- 
of stainless steel or of brass with a detachable hardened steel or 
stainless steel tip and made in accordance with the outside dimen- 


Fic. 3.—Penetrometer. 


sions and tolerances shown. The interior construction and dimen- } 
sions without tolerances are intended to be suggestive only. The ae “4 
outside surface of the cone and tip shall be given a very smooth finish. iy) co 
5. The total moving weight in the test shall be 150 g. If the Weight. 
asphalt plunger weighs 47.5 g. (50 g. — 2.5 g. needle) the cone or oe 
the cone plus an attached weight must weigh 102.5 g. It isin 
general desirable to make the cone as light as possible so that it ms 


' The cone may be combined with the asphalt plunger if desired, providing the total weight of = = a 
cone and plunger and the outside dimensions of the cone are not thereby changed. i! “Dat 
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Bringing to 
Temperature 


Preparation 
of Sample. 


will have a wide range of usefulness, and to add a weight to give 
the desired total for the grease test. If the conditions of the tests 
are not specified, the penetration of a grease shall be understood to 
refer to the results of this test made at 77° F. (25° C.). 

6. The grease worker shown in Fig. 1 shall be used to work the 
grease to constant consistency in tests where the worked con- 
sistency is to be measured. 

7. A constant temperature bath regulated to 77° F. #1° F. 
(25° C. +0.5° C.) is desirable to bring the samples to the temperature 
of test if many tests are to be made. 


8. Tests on the unworked consistency of grease shall be made 


‘ only on grease in the original container (or cake in the case of very 


hard greases), 1-lb. tins being especially convenient for the purpose. 
If samples are to be taken from large containers, the tests must be 
made only on a sample worked as specified below. In taking samples 
from large containers, any discolored layers near the surface shall first 
be completely cut away and rejected. All samples of petrolatum shall 
be tested for original (unworked) consistency after melting and cooling 


to the temperature of test. 


PROCEDURE é ie 


(A) Original (Unworked) Consistency _ 


9. The temperature of the sample shall be brought to within 1° F. 
(0.5° C.) of 77° F. (25° C.) before the test. If the sample is initially 
within 3 to 4° F. (1.5 to 2° C.) of this temperature, it can be brought 
to 77° F. (25° C.) by placing in a water bath for 30 or 40 minutes, 
but if the initial temperature is outside this range it must be placed 
in the constant temperature bath for 14 hours to insure reaching the 
final constant temperature. If the room temperature is more than 
3 to 4° F. (1.5 to 2° C.) from 77° F. (25° C.) a lid should be placed on 
the can, sealing with grease or petrolatum to prevent the entrance of 
water and the can immersed in the bath for the required period as, 
otherwise, the temperature of the surface will be different from that 
of the main body of the grease or petrolatum. Any holes or seams 
in the can should also be sealed with grease (petrolatum) or paraffin. 

10. The surface of the grease or petrolatum shall be cut level and 
very smooth with a knife. Care must be taken not to work the sur- 
face of the grease or petrolatum. Any crust or discolored layers shall 
be completely removed before testing, = j= 
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11. The can of grease or petrolatum shall be placed on the pene- Procedure. 
trometer table and the cone lowered until the tip just touches the 
surface. Watching the shadow of the tip aids in accurately setting ee , 
the cone. The scale shall then be set to zero and the plunger released ee ay 
e suddenly and kept released for five seconds. The penetration is read > 
- from the scale, the units being tenths of a millimeter. 

12. In making tests, the total surface area disturbed by the test Spacing ot — 
has a diameter about equal to the measured depth of penetration. — - 

e In order to prevent one test from being affected by another disturbed 
area or by sides of the can, in starting a test the tip shall never be owe 
placed closer to the sides of the can or the edge of a previous hole ae 
than the penetration distance of that particular grease or petrolatum. 
The grease or petrolatum shall not be smoothed over for further tests. 


. 13. Five tests shall be made on each sample and the average Number of 
y reported as the penetration, if the mean deviation of these readings oe 
» does not exceed 3.0 per cent. If the mean deviation does exceed 
a 3.0 per cent, the average of ten readings shall be reported as the 
7 penetration of the sample. More than one 1-lb. can will be needed 
. for the required number of tests on the softer greases or petrolatums. 
8 (B) Procedure for Worked Consistency 
14. The procedure for worked greases shall be the same as that Procedure 

for unworked consistency except that the grease to be tested shall be aeamieen 

transferred to the worker, which shall be filled heaping full with a 

minimum inclusion of air, brought to within 2° F. (1° C.) of 75° F. 
. (24° C.) and worked with 60 double strokes of the plunger.' The top 
y and plunger can then be removed, the surface smoothed over and the 
it test made at once, if the temperature is within 1° F. (0.5° C.) of 77° F. 
s, (25° C.). As soon as one test is made, the surface may be smoothed 
d over for the next, taking care to avoid creating air pockets. One 
le 1-lb. sample is sufficient for all tests. 
” 1 In general quite similar results may be obtained by working the grease thoroughly for five minutes 
yn with a spatula on a flat plate, providing care is taken to prevent working in much air. For referee tests, 
of however, the standard worker must be used. Mere SOT 
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CALCIUM CHLORIDE! at 
A.S.T.M. Designation: D 98-33T 
pe This is a Tentative Standard, published for the purpose of eliciting criticism 
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and suggestions, and as such is subject to annual revision. 
IssUED, 1921; REVISED, 1922, 1930, 1933. 
Scope 


1. These specifications cover calcium chloride to be used for 
road purposes, acceleration of concrete and curing of concrete. 


Physical Properties 

2. ‘The calcium chloride seall be in the form of flakes and when 
tested by means of laboratory screens and sieves shall conform to the 
following requirements: 


Retained on }-in. screen..............2.4+5 not more than 20 “ 


Chemical Composition 


3. The calcium chloride shall conform to the following require- 
ments as to chemical composition: ns 


not less than per cent 
aco ks not morethan 0.5 “ 
Packing and Marking 


4. The calcium chloride shall be delivered in moisture-proof 
bags or sacks containing approximately 100 lb. each, or in air-tight 
steel drums weighing not more than 450 lb. each. The name of 
the manufacturer, the lot number, the approximate net weight, and 
the percentage of calcium chloride guaranteed by the manufacturer 
shall be plainly marked on each container. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Prévost 
Hubbard, Secreta ry of Committee D-4 on Road and Paving Materials, 801 Second Ave., New York City. 
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Inspection 

5. Every facility shall be provided the purchaser should he elect 
to have his own representative sample the material at the plant. If 
the purchaser decides to sample the material after delivery in the field 
it is understood that a 3 per cent variation in content of CaCl, from 
the chemical composition stated in Section 3 shall be permissible. 


Rejection 
6. Calcium chloride shall be rejected if it fails to pass any of 
the requirements of these specifications and if it has become caked or 
sticky in the containers before opening. 
bole 
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TENTATIVE SPECIFICATIONS 
CONCRETE FOR PAVEMENTS! 
a A.S.T.M. Designation: D 366-33T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 
Scope 
1. These specifications cover requirements for the constituent 
materials, proportioning, mixing, curing and testing of concrete for 
use in the construction of concrete pavements. Only those construc- 
tion features are included which are ee for the — use of 


the materials. 


Approval of Sources of Material Supply ‘tal 


2. Sources of supply for portland dinininit, aggregates and water 
shall be approved by the engineer before the shipment of materials 
is started. Approval of sources of supply shall not be construed to 
be a blanket approval of all materials originating at these sources. 


Issuep, 1933. 


Retempered Concrete 


3. Retempered concrete with the further addition of water shall 
not be used. 


MATERIALS 

Quality of Portland Cement 
4. Portland cement shall conform to the requirements of the 
Standard Specifications for Portland Cement (A.S.T.M. Designation: 
C 9),? and shall be tested in accordance with the Standard Methods 
of Sampling and Testing Portland Cement (A.S.T.M. Designation: 
C 77)* of the American Society for Testing Materials. | 


Transportation of Cement 


5. During transportation of cement from the proportioning plant 
to the mixer, provision shall be made to prevent loss or damage of 
the cement. 


' Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Prévost 
Hubbard, Secretary of Committee D-4 on Road and Paving Materials, 801 Second Ave., New York City. 
21933 Book of A.S.T.M. Standards, Part II, p. 3. 
Ibid., p. 6. 


7 
Qt 
SE 
ot 
se 
Le an 
St 
fi 
ta 
gi 
in 
ol 
: 7; a 
is 
— 
ah 
4 


ism 


all 


Desicnation: D 366-33T 


Quality of Aggregates 

6. Aggregates shall conform to the requirements of the ‘Tentative 
Specifications for Concrete Aggregates (A.S.T.M. Designation: C 33 
-31 T) of the American Society for Testing Materials.'| Unless 
otherwise specified, the coarse aggregates shall be shipped in two 
separate sizes and combined at the proportioning plant in the relative 
amounts fixed by the engineer. 


Storage and Protection of Aggregates 

7. Concrete aggregates shall not be placed or stored on the 
finished subgrade and positive means shall be used to prevent the 
inclusion of foreign materials. Frozen aggregates or aggregates con- 
taining lumps of frozen material shall be thawed before use. Aggre- 
gate shall be transported to the mixer in such a manner as to 
insure that the required amount of each class of aggregate is 
obtained in each batch of concrete. 


Stock Piling of Aggregate 

8. The formation of conical stock piles by the deposition of 
materials in one place will not be permitted. Stock piles of coarse 
aggregate exceeding 4 ft. in height shall be built up in successive 
horizontal layers, of which each layer shall not be more than 3 ft. in 
thickness. Each layer shall be completely in place before the next 
is started. Should the coarse aggregate become segregated, it shall 
be remixed so as to conform to the grading requirements of the 
specifications. 


PROPORTIONING 
Alternate Methods 
9. The engineer shall specify either of the following methods of 
proportioning: Proportions Based on Design for Minimum Strength, 
Section 10, or Proportions Based on Uniform Cement Factor, Section 
11. 
Proportions Based on Design for Minimum Strength (Note) o 
t 


Basis for Proportioning and Consistency i 

10. (a) The proportions of cement, fine aggregate, coarse aggre- 
gate and water to be used in the mix shall be fixed by the engineer 
on the basis of laboratory tests of concrete in which are used aggregates 
from the same sources and of the same gradings as will be employed 
in the work. 

(b) The mixture shall be designed to produce workable concrete 
having a slump of not less than 1 in. nor more than 3 in. and a modulus 


1 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, sas 750 (1931); alee 1933 Book of 
A.S.T.M. Tentative Standards, p. 412. 
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of rupture at 28 days, as determined from specimens made, cured 
and tested in the laboratory by standard methods and under con- 
trolled conditions of moisture and temperature, of -........... lb. per 
sq. in. 

(c) In no case shall proportions be designated which will require 
more than 6.0 gal. of water, including free water in the aggregates, 
per 94 lb. of cement. 


Note.—In the practical application of a specification of this type it has been 
found that certain additional requirements are necessary in order to define accurately 
the duties and responsibilities of the two parties to the contract. The following 
additional requirements are suggested: 

(1) The engineer will furnish prospective bidders, upon request, the proportions 
by weight which will be required for all aggregates from such regular established 
commercial sources as are available for use on the project. This information will 
also include the grading requirements which apply in each case. 

(2) Immediately upon receipt of notice of award of the contract, the contractor 
shall furnish the engineer with the exact location of the source or sources of aggregates 
which he proposes to use. The proportions will then be officially designated by 
the engineer in accordance with Section 10. Such proportions will govern so long 
as materials are furnished from the sources originally designated and so long as they 
continue to meet the requirements hereinafter specified, subject only to slight 
variations in the relative quantities of fine and coarse aggregates for the purpose 
of securing maximum workability. 

(3) If, during the progress of the work, the contractor wishes to use aggregates 
from sources other than those originally designated by him, the engineer reserves 
the right to change the proportions in order to meet the minimum requirements 
for modulus of rupture specified in Section 10 with the aggregates actually furnished. 

(4) If, during the progress of the work, it is found impossible to obtain concrete 
of the proper workability with the proportions designated, the engineer may make 
such changes in the proportions as are necessary to secure the proper workability, 


provided that in no case shall the proportion of water to cement be greater than 


specified in the original proportions. Provided further, that the contractor shall 
be compensated for any additional cement required by reason of any adjustment 
in proportions in accordance with the following rule: 

The quantity of cement to be paid for shall be calculated by deducting the 
theoretical cement factor (barrels of cement per cubic yard of concrete) for the 
original proportions from the theoretical cement factor for the revised proportions, 
and multiplying this by the number of cubic yards of concrete Uoonenlonlly required 
in the section involved. OL 


Proportions Based on Uniform Cement Facton 
Basis for Proportioning and Consistency 


11. (a) The proportions by weight of fine and coarse aggregates 
per bag (94 lb.) of cement shall be calculated from the values given 
in Table I, for the class of concrete specified by the engineer. 


1It is recommended that the minimum modulus of rupture specified be not less than 600 Ib. 
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Note.—The proportions by absolute volume given in Table I are based on 
the maintenance of an approximately constant quantity of cement per cubic yard 
of concrete. The batch weights for any proportion may be determined by mul- 
tiplying the absolute volumes given in Table I, first, by the apparent specific gravity 
of the aggregates in a saturated, surface-dry condition; second, by the weight per 
cubic foot of water (62.4 lb.); and third, by the number of bags of cement (94 Ib. 
each) used in the batch. Since the weights thus calculated are for aggregates in 
the saturated, surface-dry condition, it will be necessary to make corrections for 
any other moisture conditions in the aggregates as delivered to the measuring bins. 
The apparent specific gravity and absorption of the fine aggregate and the coarse 
aggregate, and the void content (dry, rodded) of the coarse aggregate shall be 
determined in advance of the work by the engineer in accordance with the methods 
specified in Sections 23 to 25. 


TABLE I.—PROPORTIONS FOR CONCRETE FOR PAVEMENTS, EXPRESSED IN ABSOLUTE 
VOLUMES OF AGGREGATES. 


Appresianate Cubie Feet of Aggregate by Maximum 
Voids in Absolute Volume to each Bag Permissible 
Factor, (94 Ib.) of Cement Net Water 
Class of Concrete Boge pa (Dry, ), Content, 
cu, yd. of . per 
Fine Coarse Total 94 Ib. of 
Aggregate | Aggregate | Aggregates | Cement 
35 0.75 1.96 2.71 sets 
7.0 40 0.90 1.81 2.71 5.0 
45 1.05 1.66 2.71 he =e 
35 0.83 2.11 2.94 Parts 
45 1.16 1.78 2:94 
35 0.94 2.28 3.22 ees 
6.0 40 1.11 2.11 3.22 6.0 
45 1.29 1.93 3.22 Ps 
35 1.14 2.49 - 3.63 ‘4 
5.5 40 1.33 2.30 3.63 6.0 
45 1.52 2.11 3.63 


Class 4 concrete may be used only where avails ve characteristics which make it possible to 


(b) The weights of fine and coarse aggregates may be varied 
from those determined from Table I in order to produce a workable 
concrete having a slump of not less than 1 in. nor more than 3 in. 
However, the total absolute volume of aggregate as given in Table I 
shall not be changed except as provided in Paragraph (c). 

(c) The total weight of aggregates for the batch (fine aggregate 
plus coarse aggregate) calculated in accordance with the provisions 
of Paragraph (a) shall not be changed, unless it is found impossible 
to make therewith concrete of the required consistency without 
exceeding the maximum allowable water content as specified in Table 
I. In this case the batch weights shall be adjusted as directed by the 
engineer so as to insure that the maximum water content will not 
be exceeded. 
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(d) If tests made by the engineer during the progress of the 
work indicate that aggregates of specific gravities different from those 
originally determined are being furnished, the batch weights shall be 
adjusted to conform thereto. 


MEASURING MATERIALS 
Units of Measure 
12. The unit of measure for cement and aggregates shall be the 
pound. The unit of measure for water shall be the U. S. gallon 
(231 cu. in.). 


Measurement of Materials 


13. Cement and aggregates shall be measured by weight. Cement 
packed in bags by the manufacturer may be assumed to weigh 94 Ib., 
net, per bag. Water may be measured by weight or volume. The 
free moisture carried by the aggregates shall be considered to be a part 
of the mixing water and the quantity of water to be added to the 
batch shall be adjusted accordingly, so that the maximum water 
content will not exceed the specified amount. The quantity of water 
to be added to the batch shall also be adjusted for water absorbed 
by the aggregate. 


Devices for Measuring Aggregates 

The equipment for weighing aggregates shall conform to 
the Specifications for the Bin Batcher Type of Equipment for Weighing 
Concrete Aggregates of the American Road Builders’ Association.’ 


hg ee 
Device for Measuring Water 


15. The equipment for measuring water shall be ‘capable of 
accurately measuring the water to within 1 qt. (} gal.) and shall be 
so arranged that the accuracy will not be affected by variations in 
pressure in the water supply line. Unless the water is to be weighed, 
the equipment shall include an auxiliary tank from which the measur- 
ing tank shall be filled. The volume of the auxiliary tank shall be 
at least equal to that of the measuring tank. The tanks shall be so 
arranged that the water pressure in the measuring tank cannot exceed 


that due to the difference in elevation between the two tanks. => 
Ww 
MIXING 


Mixer and Mixing Time 
16. The concrete shall be mixed in a batch mixer which will 
‘insure a uniform distribution of the material throughout the mass, 


~ 1 Am. Road Builders’ Assn. Bulletin No. 15, Section I, Part 1 (1931). i 
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so that the mixture is uniform in color and homogeneous. The | 
mixing of each batch shall be continued not less than 1 minute after aie 
the cement and aggregates are in the mixer, and not less than 50 


shall rotate at the revolutions per minute recommended by its 
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seconds after the water is in the mixer, during which time the mixer 


manufacturer. 

17. The mixer shall be equipped with a suitable charging hopper, 
water storage, and a water-measuring device controlled from a case 
which can be kept locked and so constructed that the water can be 
discharged only while the mixer is being charged. It shall also be | 
equipped with an attachment for automatically locking the discharge 
lever until the batch has been mixed the required length of time after _ 
all materials are in the mixer. The entire contents of the drum Na 2 
shall be discharged after each charge has been mixed the required Ma a. 
length of time. The mixer shall be cleaned at frequent intervals a ne * 
while in use. The volume of the mixed material per batch shall not F 


exceed the manufacturer’s rated capacity of the mixer. The manu- — 
facturer shall install a plate upon the mixer stating the rated capacity Bs - 


and the recommended revolutions per minute. nee 
ta ke 
Central and Transit Mixed Concrete 


18. (a) Concrete mixed at a central mixing plant shall conform 
to the requirements of Sections 16 and 17. an 
(b) Concrete mixed or partially mixed during transportation fe 
from the materials proportioning plant to the site of the work, shall © 
conform to the requirements of Section 20 on “Truck Mixing” of 
the Tentative Specifications for Ready Mixed Concrete (A.S.T.M. 
Designation: C 94-33 T) of the American Society for Testing Ma- — 
terials,' as follows: 
“In the case of truck mixers, the size of batch shall not a 
exceed the rated capacity of the mixer as stated by the manu- 
ae facturer and as stamped in metal at a prominent place on the 
os The mixer shall be water-tight when closed. Each © 
batch of concrete shall be mixed not less than 50 nor more than © 
a): pit 150 revolutions of the mixer at the rate of rotation specified by 
_ the manufacturer as mixing speed. Any additional mixing shall 
be done at a slower speed specified by the manufacturer for 
fog F agitation. The truck mixer shall be equipped with a tank for 
carrying the mixing water; the water shall be measured and placed _ * : fe 
in the tank at the proportioning plant, unless the tank is equipped rae ¥ 
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with an automatic measuring device of the required accuracy 
and capable of being locked. The mixing water may be added 
_ directly to the batch, except as limited by Section 22."” 


(c) Central mixed concrete or transit mixed concrete shall conform 
to the requirements of Sections 21 and 22 on “Delivery” of the 
Tentative Specifications for Ready Mixed Concrete (A.S.T.M. Desig- 
nation: C 94-33 T) of the American Society for Testing Materials* 
as follows: 


i “Concrete shall be hauled in a water-tight container in which 

segregation will not take place and from which the concrete can 

_ be discharged freely and shall be delivered to the work at the 

consistency specified. 

“y “Concrete shall be delivered to the site of the work, and 

_ discharge from the hauling container shall be begun within a 
period of 1} hr. after the introduction of the mixing water to the 
dry materials, or the cement to the aggregate if the fine aggregate 
contains surface moisture in excess of 6 per cent by weight or 
the coarse aggregate contains surface moisture in excess of 3 per 
cent by weight.” 


Sc) bee 
PROTECTION AND CURING 


19. The concrete shall be cured by any one of the following 
methods of the American Society for Testing Materials as specified 
by the engineer as suitable for the conditions of the work: 


Tentative Specifications for Curing Portland-Cement Concrete 
(A.S.T.M. Designation: C 80-31 T)* 

Tentative Specifications for Curing Portland-Cement Concrete 
Slabs with Bituminous Coverings (A.S.T.M. Designation: C 81 - 
31 

Tentative Specifications for Curing Portland-Cement Concrete 
Slabs with Calcium-Chloride Admixture (A.S.T.M. Designation: C 82 
- 31 

Tentative Specifications for Curing Portland-Cement Concrete 
Slabs by Surface Application of Calcium Chloride (A.S.T.M. Desig- 
nation: C 83-31 T)* 

Tentative Specifications for Curing Portland-Cement Concrete 
Slabs with Wet Coverings (A.S.T.M. Designation: C 84-31 T)® 


1 See Section 18 (c) of these specifications. ait 


2 See p. 707. 
* Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, pp. 756 to 762 (1931); also 1933 Book of 


A.S.T.M. Tentative Standards, pp. 426 to 432. 
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A.S.T.M. DESIGNATION: D 366 


 MtHop or Testine 
Compression Tests 

20. If compression tests of the concrete are required by the 
specifications for the project, the specimens shall be made and tested 
in accordance with the Standard Method of Making and Storing 
Compression Test Specimens of Concrete in the Field (A.S.T.M. 
Designation: C 31)! and the Standard Methods of Making Compression 
Tests of Concrete (A.S.T.M. Designation: C 39)? of the American 
Society for Testing Materials. 


Laboratory Flexure Tests 

21. Flexural strength tests to be used as the basis for the design 
of concrete mixtures shall be made in accordance with the Tentative 
Laboratory Method of Making Flexure Tests of Concrete Using a 
Simple Beam with Center Loading (A.S.T.M. Designation: C 78 - 
30 T) of the American Society for Testing Materials. 


Field Flexure Tests Pry’ 
22. If field flexural strength tests of the concrete are simile <a i] 
by the specifications for the project, the making and testing of the = 
specimens shall conform to the following requirements: Stee 
(a) Molding, Curing and Marking.—The concrete for the test 
specimens shall be taken from the concrete deposited on the subgrade 
and shall be carried to the molds. The material shall not be taken 
at random, but each shovelful shall represent the true proportions 
of the mortar and coarse aggregate as they occur in the mix, and shall 
be taken from a batch representative of the average consistency of 
the concrete being placed. The molds shall be filled to overflowing 
and then spaded along the sides, care being used to insure that coarse 
aggregate is not wedged along the sides or in the corners of the forms. ; 
The top shall be carefully struck off so as to give ita true andeven |. 
surface. 
The specimens shall be cured in the same manner asthe pavement __ 
concrete as specified in Section 19, so that the tests will directly repre- 
sent the strength of the concrete in the pavement. . 
Specimens shall be properly identified as to date of molding and 
location of pavement represented. The weather conditions pertaining 
at the time of molding shall also be noted. ny ee 
(6) Number of Specimens.—At least two beams shall be made 
for each 1000 sq. yd. of pavement surface. je 


11933 Book of A.S.T.M. Standards, Part II, p. 225. 
4 Ibid., p. 230. 
* Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1027 (1930); also 1933 Book of = 
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(c) Apparatus. —The following principles shall be secured in the 
design of the apparatus used for making flexure tests of concrete beams, 
_ either in the field or laboratory: 


1. The distance between supports and points of load appli- 
cation shall remain constant for a given piece of apparatus. 

2. The load shall be applied normal to the initial position 
of the neutral plane of the beam and in such a manner as to avoid 
eccentricity of loading. 

3. The direction of the reactions shall, at all times through- 
out a given test, be parallel to the direction of the applied load. 
If this be vertical, then the direction of the reactions shall be 
vertical, and shall remain so throughout the test until ~upture 
occurs. 


J Nore.—The more common devices, which, either singly or in combination, 
essentially secure such a relation between the applied loads and consequent 
reactions, include link supports, rocker bearings, spherical bearings or flexure 
plates. 
‘a oe or 4. The application of the load shall be such as to secure 
uniform increments of load for equal time periods. This opera- 
tion requirement demands that the operation of the apparatus 
Pie be “smooth” and free from sudden shocks. 

5. The ratio of distance between point of load application 
Be: and the nearest reaction to depth of beam shall be not less than 
tol. 


am Note.—The effect of this ratio on modulus of rupture requires further 
investigation. 


Apparent Specific Gravity of Aggregates 

23. (a) Fine Aggregate—The apparent specific gravity of fine 
aggregate shall be determined in accordance with the Standard 
Method of Test for Approximate Apparent Specific Gravity of Fine 
Aggregate (A.S.T.M. Designation: C 68) of the American Society for 
Testing Materials.' 

(b) Coarse Aggregate-——The apparent specific gravity of coarse 
aggregate shall be determined in accordance with the Tentative 
Method of Test for Apparent Specific Gravity of Coarse Aggregates 
in a Saturated Condition (A.S.T.M. Designation: C 86-31 T) of 
the American Society for Testing Materials.* 
Void Content of Coarse Aggregate (Dry, Rodded) 7M Cage 

24. The voids in dry, rodded coarse aggregate shall be calculated 
from the following formula: 


11933 Book of A.S.T.M. Standards, Part II, p. 242. 


* Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, p. 766 (1931); also 1933 Book of 
A.S.T.M. Tentative Standards, p. 454. 


a 
( 


i 
as 
A 
‘ 
dg 
d 
| 
| 
— 
ty 


of 


~ standard temperature of 16.7 C. (62 F.); and 


A.S.T.M. Desicnation: D 366-33 T 


: sp. gr. 62.355) — Wt. 
Percentage of voids = (sp. gf. X ) « 100 
sp. gr. X 62.355 


where sp. gr. = the apparent specific gravity of the coarse aggregate 
as determined in accordance with the Standard Method of Test for 
Apparent Specific Gravity of Coarse Aggregates (A.S.T.M. Desig- 
nation: D 30) of the American Society for Testing Materials;! ae 


62.355 = the weight in pounds of one cubic foot of water at the 


Wt. = the weight in pounds per cubic foot of the coarse aggregate 
as determined in accordance with the Standard Method of Test for 
Unit Weight of Aggregate for Concrete (A.S.T.M. Designation: 
C 29) of the American Society for Testing Materials.” 


Absorption of Aggregates 

25. The absorption of aggregates shall be determined in 
accordance with the Tentative Method of Test for Absorption by 
Aggregates for Concrete (Laboratory Determinations) (A.S.T.M. | 
Designation: C 95 — 33 T)* or with the Tentative Method of Field __ 
Test for Absorption of Mixing Water by Aggregates for Concrete | 
(A.S.T.M. Designation: C 96-33 T) of the American Society for 
Testing Materials.‘ 


1 1933 Book of A.S.T.M. Standards, Part II, p. 994. ee ee. 
? Ibid., p. 247. shalt he: 
3 See p. 711. 
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TENTATIVE METHODS OF TESTING 


BITUMINOUS EMULSIONS' 
a A.S.T.M. Designation: D 244 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 9 ed He 


IssUED, 1926; REVISED, 1928, 1933. 
1, For testing purposes, emulsions shall be classified as follows: 


: I. Emulsified light oils or liquid petroleum products intended 
for dust laying purposes. 

ni a” Emulsified asphaltic materials, the asphalt content of 
i which is of a consistency suitable for construction or 
MOT ARS repair. 
(a): Containing little or no mineral matter. 
seer? Tah: (b) Containing appreciable quantities of mineral 


EMULSIONS WITH WATER 
(APPLICABLE TO Bots I ans II) 
7 2. To about 50 ml.of the emulsion shall be gradually added about 

150 ml. of distilled water, stirring the mixture while adding the water. 
The temperature is not important but should be between 21 and 
25° C. (70 and 79° F.). The mixture shall be allowed to stand 
for 2 hours and then examined for any appreciable separation. 


(APPLICABLE ONLY TO EMULSIONS oF CLAss II (a)) 


a 3. Four hundred and sixty-five grams of clean stone (} to # in. 
in size, not more than 5 per cent passing a }-in. screen and 100 per 
cent passing a #-in. screen), see Tentative Specifications for Com- 
mercial Sizes of Broken Stone and Broken Slag for Highway Construc- 
tion (A.S.T.M. Designation: D 63-23 T) of the American Society 
for Testing Materials,* of either trap or hard limestone shall be placed 

' Criticisms of these Tentative Methods are solicited, and should be directed to Mr. Prévost Hub- 


bard, Secretary of Committee D-4 on Road and Paving Materials, 801 Second Ave., New York City. 
2 Proceedings, Am. Soc. Testing Mats., Vol. 23, Part I, p. 709 (1923); also 1933 Book oi A.S.T.M. 


oD FOR DETERMINING MISCIBILITY OF BITUMINOUS 
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Desicwation: D 244-33 T 


in a No. 10 sieve, drenched and washed with distilled water, allowed 
to drain for 3 minutes and transferred to a suitable pan in which the 
mixture is to be made. (A 6-in. hemispherical iron dish has been 
found suitable and satisfactory for this purpose.) Thirty-five grams 
of the emulsion shall then be added to and mixed vigorously with the 
stone for 3 minutes. (A steel spatula is satisfactory for mixing.) 
There shall be no signs of appreciable separation of the asphalt con- 
tained in the emulsion during the 3-minute mixing period. 


METHOD FOR DETERMINATION OF WATER, OIL DISTILLED WITH 
WATER AND PREPARATION OF ASPHALTIC BASE FOR 

(A) Method Applicable to Emulsions of Class II (a) Only 

4. The apparatus shall consist of an iron still, 6 in. by 3} in. in m0 
inside diameter with an air adjustable ring burner to fit the still. The 
still shall be provided with a connecting tube of approximately 12- 
mm. diameter glass tubing, a tin shield, a condenser trough, a con- 
denser tube, and a suitable graduated cylinder. A thermometer 0 to 
300° C. (30 to 580° F.) shall be provided conforming to the require- 
ments for the thermometer specified in Section 6 (a) of the Standard 
Method of Test for Distillation of Gasoline, Naphtha, Kerosine, and 
Similar Petroleum Products (A.S.T.M. Designation: D 86) of the 
American Society for Testing Materials: The apparatus shall be 
set up as shown in Fig. 1. The still shall be charged with 200 g. of 
the well-mixed sample. An oiled paper gasket shall be applied to 
the flange at the top of the still and the cover clamped on securely. 
The thermometer shall be placed in position so that the tip of the 
bulb is 3 in. from the inside bottom of the still. A gentle heat shall 
be applied to the top of the still by the ring burner. Just sufficient 
heat shall be applied to the connecting tube to prevent condensation 
of water therein. 

The heat shall be applied to the extreme upper part of the still, 
until practically all of the water has distilled over, or until a tempera- 
ture of 121° C. (250° F.) has been reached. The ring burner shall 
then be lowered very gradually to a position midway between the top 
and bottom of the still and held there until the temperature is about 
176° C. (349° F.). The ring burner shall then be lowered more bn 
rapidly to within } in. of the bottom of the still and the temperature e 
then raised to 260° C. (500° F.) and maintained for 15 minutes. This 
period of heating is important to insure a smooth homogeneous residue 


11933 Book of A.S.T.M. Standards, Part I1,"p. ay 
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The cover shall then be removed from the still and the hot residue 
poured into a ductility mold and into a standard 3-oz. tin box for the 
penetration test, the receptacles being left uncovered. While cooling, 
any excess shall be poured into suitable containers for any additional 
tests desired. 

Any water or oil remaining in the condenser tube shall be forced © 
out carefully into the graduated cylinder, by meansofarubberstopper 
fixed on the end of a long rod. ‘ 

The distillation should be completed in not less than 1 hour and 
in not more than 1} hours. 

Note.—While the period of time for distillation should be conveniently short, 
the maximum suggested is not mandatory, so if a longer period of time is required _ 
for the distillation of any emulsion this shall not be considered as cause for the 
rejection of the material or as a departure from the intent of the method. 

If the residue is not homogeneous and appears granular, it shall 
be rejected and the distillation repeated upon a fresh sample,main- 
taining the temperature at 260° C. (500° F.) for slightly more than 15 
minutes. 

The number of cubic centimeters of water divided by 2isthe per 
cent by weight of water. 

The weight of residue remaining in the still divided by 2 is the __ 


percentage of non-volatile matter under the conditions of this test. ek 
The sum of the percentage of water and non-volatile matter ee 
deducted from 100 represents distilled oils. Sat 


(B) Method Applicable to Emulsions of Class II (b) Site 
W ater.—The water shall be determined by the distillation method _ an 
above described. stan 
Oils.—Two 50-g. samples of well-mixed emulsion shall be placed B= 
in a standard 3-oz. tin box, in an oven at 163° C. (325° F.) forS hours, 
and the loss determined. If the loss is greater than the percentage of a: : 
water (see preceding paragraph) it would indicate the presence of __ 
volatile oils and the difference in the two determinations would closely __ 
approximate the percentage of volatile oil. i 
The residue of the 50-g. sample shall be dissolved in benzol, 
filtered, and the filtrate evaporated on a water bath until practically 
all the benzol is evaporated, then placed in an oven at 105° C. 
(221° F.) for 30 minutes and finally heated on a hot plate to 121° C. 
(250° F.) with constant stirring. The cohsistency, ductility or other 
tests desired are made upon this residue. 
Mineral Matter.—The mineral matter on the filter paper from the _ ‘ny 
extraction shall be dried and weighed or a separate determination on a 
smaller sample of the original emulsion may be made. 
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TENTATIVE SPECIFICATIONS ow 
FOR tivo 


ASPHALT CAP SHEET SURFACED WITH 
bas MINERAL GRANULES! 
Jon al 
S.T.M. Designation: D 371 - 33 T 
This is a Tentative Standard, published for the purpose of eliciting criticism 


and estan and as such is subject to annual revision. 
1933. 


Scope 

1. These specifications cover mineral-surfaced roofing 32 or 36 
in. in width, composed of roofing felt saturated and then coated on 
part of the width of the weather side with asphalt and surfaced with 
mineral granules for use as a cap sheet in the construction of built-up 
roofs. 


Manufacture 


2. In the process of manufacture, a single thickness of roofing 
felt shall be impregnated with an asphaltic saturant, then coated on 
one side for 1 in. less than one half of the width with an asphaltic 
coating and finally surfaced with mineral granules. of T— 1 


Character of Felt bod 

3. The felt shall be a roofing felt produced by “felting” vege- 
table and animal fibers. The surface of the felt shall be uniformly 
smooth and, upon splitting or tearing on the bias, shall appear 
reasonably free from lumps of underbeaten stock (that is, stock which 
has not been beaten or shredded into fiber in the process of manu- 
facture) and particles of foreign substances (that is, fragments of 
stone, metal, leather, rubber, straw, wood, etc.). 


Character of Saturant and Coatings 

4. The saturant and coatings shall be composed principally of 
asphaltic materials, and the presence of saponifiable constituents 
shall be permitted. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Prévost 
Hubbard, Secretary of Committee D-8 on Bituminous Waterproofing and Roofing Materials, 801 
Second Ave., New York City, fadight to 
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Character of Felt After Saturation 

5. The felt shall be thoroughly and uniformly saturated, and 
shall show no unsaturated spots at any point upon cutting 2-in. 
strips at random across the entire sheet and splitting them open for 
their full length. 


Character of Mineral Surfacing 

6. The surfacing on the weather side of the sheet shall be granular 
crushed slate or similar mineral material, as may be specified by the 
purchaser (in either green, red, blue-black or such other color or __ 
combinations of color as may be mutually agreed upon between the __ 
purchaser and vendor). ‘The mineral surfacing shall be sufficiently 
free from fines or dust to permit the firm adhesion of the larger 
particles of the surfacing and provide a uniform distribution. 


Physical Properties 


7. The fabricated product shall conform to the following 
requirements: 


Area of roll¢ 
Weight of wrapping and packing per roll...............0.2ecceeeeeee llb.,max. 
Weight of material per roll , 55 Ib., avg. 
(Exclusive of wrapping, packing > 52 min. 


and loose mineral surfacing) ei 
Pliability at 77 F. (25 C.)...... At least 8 out of 10 strips shall not crack when 
bent 90 deg. at a uniform speed over a rounded corner 

of #-in. radius. 
Behavior on heating to 176 F. (80 C.) for 2hr....1.5 per cent volatile matter, max. 
There shall be no flowing, sagging, blistering, or — 
absorption of the surface coatings. Granular surfacings 
shall not slide more than 7; in. when suspended vertically. 
Saturant in moisture-free felt.............000-e000- 150 per cent, min., by weight 
Weight of moisture-free desaturated felt per 108 sq. ft.............. 10.8 lb., min. 
(“Number” 48) 
Ash in moisture-free desaturated felt .............. 12 per cent, max., by weight. 


Weight of mineral surfacing and mineral matter in coatings per a5 ih. wen. 7 
108 sq. ft. of coated and surfaced 
Sufficient to cover 50 sq. ft. of roof surface. +; 
Finished Appearance ani 
8. The weather surface shall be uniform in finish and texture. 
Freedom from Defects 


9. The finished product shall be free from visible external defects, 
such as holes, ragged or untrue edges, breaks, cracks, tears, pro- 
tuberances and saan indentations. 
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Distribution of Coatings and Surfacings 

10. The asphaltic coating and mineral granules shall be applied 
in a uniformly smooth layer on the weather surface for 1 in. less 
than one half of the width. 


Adhesion of Surfacing 


11. The granular surfacing shall be embedded in the asphaltic 
coating in such a manner that when rubbed vigorously with the 


hand, sufficient surfacing will remain embedded to completely cover 


12. The coating and surfacing shall be of such a nature that 


the finished product will not crack or be sticky enough to cause 
tearing or damage upon being unrolled at atmospheric temperatures 


13. Cap sheets shall be put up in rolls, containing sufficient 
material to cover 50 sq. ft. No rolls shall contain more than two 
pieces nor shall there be more than 3 per cent of rolls containing two 
pieces in any shipment. The rolls shall be tightly wound and 
securely wrapped in a substantial grade of paper. The wrapper shall 
completely encircle the roll and shall be pasted at the overlap in a 
manner which will prevent it from shifting from position. The ends 
of the roll shall be protected with metal caps, cloth, or other suitable 
means. Rolls for export shipment shall be packed as mutually 
agreed upon by the purchaser and vendor. 


Sampling and Testing 

14. The material shall be sampled and the properties enumerated 
in these specifications shall be determined in accordance with the 
Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with 
Fine Talc, Granular Talc or Mineral Granules; also Asphalt Shingles 
Surfaced with Mineral Granules (A.S.T.M. Designation: D 228- _ 
33 T) of the American Society for Testing Materials.' mh 


Inspection 


15. Inspection of material shall be made as mutually agreed 
upon by the purchaser and vendor as part of the purchase contract. — 


1 See p. 799 
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HEAVY WEIGHT ASPHALT ROLL-ROOFING AND | 
a ind? HEAVY WEIGHT ASPHALT SHINGLES SUR- 138 
FACED WITH MINERAL GRANULES! 


A.S.T.M. Designation: D 249 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED AS TENTATIVE, 1926; ADOPTED, 1927; REISSUED AS TENTATIVE, 1933. 


1. These specifications cover mineral-surfaced roll-roofing, either 
36 or 32 in. in width, and mineral composition shingles, composed of | 


t roofing-felt saturated and coated on both sides with asphalt and sur- - 
a faced on the weather side with granulated slate (green, red, blue-black, : 
4 or such other color or combinations of color as may be agreed upon 
d between the purchaser and seller), or similar mineral material to be 
ll specified by the purchaser, and on the reverse side with powdered talc 
ft or mica to prevent the roofing or shingles adhering together in the 
s package. Such roofing and shingles are intended for use on semi- 
e permanent an and d permanent buildings. 5 
2. In the process of manufacture, a single thickness of dry roofing Manufac- 

d felt shall be impregnated with an asphaltic saturant, then coated on “* 
" both sides with an asphaltic coating, and finally surfaced on the ee: 
h weather side with granulated slate or similar mineral material to be Boe bac. 
“ specified by the purchaser, and on the reverse side with powdered — “ 
2 talc or mica. 
mint, 3. The felt shall be a roofing felt produced by “felting” vegetable Character of 
ae and animal fibers. The surface of the felt shall be uniformly smooth ¥** 

and, upon splitting or tearing on the bias, shall appear reasonably =~ 
d free from lumps of underbeaten stock (i.e., stock which has not been —t™ 
4 1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Prévost se 


Hubbard, Secretary of Committee D-8 on Bituminous Waterproofing and Roofing Materials, 801 
Second Ave., New York City. fares .. 
These specifications are in effect a revision of the former Standard Specifications for Heavy Weight # : 


Asphalt Roll-Roofing and Heavy Weight Asphalt Shingles Surfaced with Mineral Granules (A.S.T.M. 
Designation: D 249 - 27), which standard was accordingly discontinued in 1933. cite 
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beaten or shredded into fiber in the process of manufacture) and 
particles of foreign substances (i.e., fragments of stone, metal, leather, 
rubber, straw, wood, etc.). 

4. The saturant and coatings shall be composed principally of 
asphaltic materials, and the presence of saponifiable constituents 
shall be permitted. 

5. The felt shall be thoroughly and uniformly saturated, and 
shall show no unsaturated spots at any point upon cutting 2-in. strips 
at random across the entire sheet and splitting them open for their 
full length. 

6. The surfacing on the weather side shall be granular crushed 
slate or similar mineral material, as may be specified by the purchaser 
(in either green, red, blue-black or such other color or combinations 
of color as may be agreed upon between the purchaser and seller), 
shall be sufficiently free from fines or dust to permit the firm adhesion 
of the larger particles of the surfacing and provide a uniform distribu- 
tion. The under side of the sheet shall be surfaced with a non-com- 
bustible material such as powdered mica or talc. 


PHYSICAL PROPERTIES 
7. The fabricated product shall conform to the following require- 
ments: 
(a) Width of Roll: Size and Form of Shingles.—Slate roll- 
a? roofing shall be either 36 or 32 in. in width, as may be 


specified, } = in. 
Shingles shall be of a size and form as may be agreed 
upon between the purchaser and seller. 
pone? (b) Area per Package: Mineral-Surfaced Roll.—The average 
area of the rolls examined shall contain not less than 
108 sq. ft., which shall be sufficient to cover one 
“98 “square.” 
material shall be furnished per 
oe “square” as may be agreed upon between the pur- 
chaser and seller to adequately waterproof, when 
Pe laid, the surface to which the shingles are applied. 
ss (e),: Weight of Wrapping and Packing Material per “Square”: 
Mineral-Surface Roll including nails and lap-cement, 
maximum, 4 Ib. 
Nore.—Special fixtures may be furnished in lieu of nails and cement, if agreed 
tarsi by the purchaser and seller, in which event the above weight may be increased. 
Shingles (packing only), maximum, 12 lb. 
(d) Weight of Material per 108 sq. ft. Exclusive of Wrapping, 
Packing, Loose Mineral Surfacing, Nails and Cement: 
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A.S.T.M. DESIGNATION: 


Mineral-Surfaced Roll and Shingles.—Average, 105 


lb., minimum, 100 lb. 
by (e) Pliability at 77° F. (25° C.): Mineral-Surfaced Roll and 
Shingles.—No requirements. 
(f) Behavior on Heating to 176° F. (80° C.) for 2 hours— 


in air Bh Volatile matter, maximum 1.5 per cent. There shall dee 
pam! | baile be no flowing, sagging, blistering or absorption of the 


Surface coatings. Granular surfacings shall not slide x 
soured more than in. when suspended vertically. 
(e) Saturant in Moisture-Free Felt: 
Mineral-Surfaced Roll—Minimum, 160 per cent by 
weight. 
od i Shingles.—Minimum, 175 per cent by weight. 
ss (h) Weight of Moisture-Free Desaturated Felt per 108 sq. ft.: 

Mineral-Surfaced Roll and Shingles—Minimum, 15.75 
Ib. (““Number” 70). 


ye per cent by weight. 
(9) Weight of Mineral Surfacings and Mineral Matter in 
sqor Coating per 108 sq. ft.: Roll and Shingles —Maximum, 


90 yom ee 40 lb. 
WORKMANSHIP AND FINISH 


8. The weather surface shall be uniform in finish and texture. Finished 
9. The finished product shall be free from visible external defects, #PPegranc®- 
such as holes, ragged or untrue edges, breaks, cracks; tears, protuber- from Defects. 
indentations. 

The coating and granules shall be applied in a uniformly pistripution 
cuit layer over the entire weather surface, except that slate-roll — 
roofing may be provided with a bare lapping edge, 2 in. wide, along surfacing. 
one edge of the sheet, where either the slate alone, or both the slate 
and coating may be omitted. The under surface of the sheet shall _ 
have the asphalt coating and mineral surfacing applied uniformly to a 
the 

The granular surfacing shall be embedded in the coating in Adhesion of 
rg a manner that when rubbed vigorously with the hand, sufficient S**“"* 
surfacing will remain embedded to completely cover the coating. 

12. For mineral-surfaced roll-roofing, the coating and surfacings Stickiness. 
shall be of such a nature that the finished product will not crack ory 
stick together so as to cause tearing or damage upon being unrolled at _ ae 
atmospheric temperatures above 50° F. (10° C.). For shingles,the __ 
coating and surfacings shall be of such a nature that the finished anit B bas 


(4), Ash in Moisture-Free Desaturated Felt—Maximum, 12 = 
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ucts will not adhere together in the bundles so as to tear off or loosen 
the coating when unpacked. 


13. (@) Mineral-surfaced roll-roofing shall be put up in rolls of 
108 sq ft. No rolls shall contain more than two pieces nor shall there 
be more than 3 per cent of rolls containing two pieces in any shipment. 
The rolls shall be tightly wound and securely wrapped in a substantial 
grade of paper. ‘The wrapper shall completely encircle the roll and 
shall be pasted at the overlap in a manner which will prevent it shifting 
from position. The ends of the roll shall be protected with metal caps, 
cloth or other suitable means. The nails and lap-cement shall be 
furnished either in each roll or in bulk, as specified in the order. When 
furnished in bulk, the cloth or metal ends may be omitted. Rolls 
for export shipment shall be packed as agreed upon by the purchaser 
and seller. 

(b) Shingles shall be packed in bundles weighing not more than 
135 lb. gross. The bundles shall either be packed in cardboard 
cartons or between wooden or cardboard ends and tied with rope, 
wire or steel bands so as to make a substantial package, as may be 
agreed upon by the purchaser and seller. Each roll or package shall 
be plainly marked with the manufacturer’s name and brand or as 
agreed upon by the purchaser and seller, and shall contain printed 
directions for laying. 

14. (a) Nails—The gage of the wire shall not be greater than 
“A. S. & W.” No. 10 (0.135 in.) nor thinner than No. 12 (0.105 in.); 
the head shall be not less than # in. in diameter, and not less than 
0.025 in. in thickness; the shank shall be between 3? and 1 in. long for 
roll-roofing, and for shingles 1 in. long when laid on solid sheathing, 
or 14 to 12 in. when laid over old shingles. The lower end of the 
shank shall be pointed, and either smooth or barbed, and if the latter, 
then the barbings shall not increase the diameter of the lower two- 
thirds more than 0.01 in. The nails shall be zinc coated with not less 
than 4 oz. nor more than 1} oz. per sq. ft. of nail surface. Hot- 
galvanized, electrogalvanized, or sherardized coatings will be accepted. 
There shall be furnished per “square” of roll-roofing not less than 
an average of 252 nails for 36-in., and not less than an average of 275 
nails for 32-in. roofing. For shingles, the nails shall be purchased 
separately, and the number required per “square” will depend upon 
the size and form of the shingles and shall be agreed upon by the pur- 


chaser and seller. 
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(b) Lap-Cement (for Mineral-Surfaced-Roll).—The cement shall 
be composed of bituminous materials dissolved in a volatile solvent, 
and shall be of such a nature as to firmly bind the laps without injurious 
effect upon the roofing. The cement shall have a minimum flash 
point of 71° F. (21.5° C.) when tested by the Tagliabue Closed-Cup 
Tester. There shall be furnished for each square of 36-in. roofing not 
less than ¢ pint and for 32-in. roofing not less than 1 pint. The addi- 
tion of 5 to 20 per cent by weight of short-fibered asbestos shall be per- 
mitted, in which case the quantity of cement shall be increased } pint 


SAMPLING AND TESTING 


15. The material shall be sampled and the properties enumerated Sampling and 
in these specifications shall be determined in accordance with the Testiné- 
Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with 
Fine Talc, Granular Tale or Mineral Granules; also Asphalt 
Shingles Surfe-ed with Mineral Granules (A.S.T.M. Designation: 
D 228 33 T) of the American Society for Testing Materials." sata 


INSPECTION 


16. Inspection of material shall be made as agreed upon by the Inspection. 
purchaser and seller as part of the purchase contract. 
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_ ASPHALT ROLL-ROOFING AND ASPHALT SHINGLES 
SURFACED WITH MINERAL GRANULES' 


wal 
This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED AS TENTATIVE, 1925; ADOPTED IN AMENDED Form, 1927; REvISED, 1929; 
REISSUED AS TENTATIVE, 1933. 


1. These specifications cover mineral-surfaced roll-roofing, either 
36 or 32 in. in width, and mineral composition shingles, composed 
of roofing-felt saturated and coated on both sides with asphalt and 
surfaced on the weather side with granulated slate (green, red, blue- 
black, or such other color or combinations of color as may be agreed 
upon between the purchaser and seller), or similar mineral material 
to be specified by the purchaser, and on the reverse side with powdered 
talc or mica to prevent the roofing or shingles adhering together in 
the package. Such roofing and shingles are intended for use on semi- 
permanent and permanent buildings. 


2. In the process of manufacture, a single thickness of dry roofing 
felt shall be impregnated with an asphaltic saturant, then coated on 
both sides with an asphaltic coating, and finally surfaced on the weather 
side with granulated slate or similar mineral material to be specified 
by the purchaser, and on the reverse side with powdered talc or mica. 

3. The felt shall be a roofing felt produced by “felting” vegetable 
and animal fibers. The surface of the felt shall be uniformly smooth 
and, upon splitting or tearing on the bias, shall appear reasonably free 
from lumps of underbeaten stock (i.e., stock which has not been 
beaten or shredded into fiber in the process of manufacture) and 
particles of foreign substances (i.e., fragments of stone, metal, 
leather, rubber, straw, wood, etc.). 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Prévost 
Hubbard, Secretary of Committee D-8 on Bituminous Waterproofing and Roofing Materials, 801 
Second Ave., New York City. 

These specifications are in effect a revision of the former Standard Specifications for Asphalt 
Roll-Roofing and Asphalt Shingles Surfaced with Mineral Granules (A.S.T.M. Designation: D 225 - 
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4. The saturant and coatings shall be composed principally of Character of 
asphaltic materials, and the presence of saponifiable constituents tings, 
shall be permitted. 

5. The felt shall be thoroughly and uniformily saturated, and shall Character of 
show no unsaturated spots at any point upon cutting 2-in. strips at Eelt after” 
random across the entire sheet and splitting them open for their full 
length. 

6. The surfacing on the weather side shall be granular crushed Character of 
slate or similar mineral material, as may be specified by the purchaser ae 4 
(in either green, red, blue-black or such other color or combinations 
of color as may be agreed upon between the purchaser and seller), shall 
be sufficiently free from fines or dust to permit the firm adhesion of 
the larger particles of the surfacing and provide a uniform distribution. 
The under side of the sheet shall be surfaced with a non-combustible 
material such as powered mica or talc. 

PHYSICAL PROPERTIES 


7. The fabricated product shall conform to the following require- Physical 
ments: Properties 


(a) Width of Roll; Size and Form of Shingles: Mineral- 
jade surfaced roll-roofing shall be either 36 or 32 in. in 
sss width, as may be specified, +} in. 


shh Ste _ Shingles shall be of a size and form as may be agreed 

aR” upon between the purchaser and seller. 

(b) Area per Package: Mineral Surfaced Roll.—The average 
wint area of the rolls examined shall contain not less than 

upon RYU 108 sq. ft.. which shall be sufficient to cover one 


“square.” 
Shingles.—Sufficient material shall be furnished. per 
“square” as may be agreed upon between the pur- 
Seanad abel chaser and seller to adequately waterproof, when laid, 
crt the surface to which the shingles are applied. 
(c) Weight of Wrapping and Packing Material per “ Square”’: 
Ce Mineral-Surfaced Roll including nails and lap-cement, 
maximum, 4 Ib. 
Nore.—Special fixtures may be furnished in lieu of nails and cement, if agreed 
upon by the purchaser and seller, in which event the above weights may be increased. 
Shingles (packing only), maximum 15 lb. 
e (d) Weight of Material per 108 sq. ft. Exclusive of Wrapping, 
teaip Packing, Loose Mineral Surfacing, Nails and Cement: 
inka Mineral-Surfaced Roll.—Average, not less than 82 |b.; 
minimum, 80 Ib. 
Shingles.—Average, not less than 85 Ib.; minimum, 83 Ib. 
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| be mamas te vileg (e) Pliability at 77° F. (25° C.): Mineral-Surfaced Roll.— 
eve. At least four strips out of five shall not crack on 
a 25-mm. mandrel. 
—  f) Behavior on Heating to 176° F. (80° C.) for 2 hours.— 
Volatile matter, maximum 1.5 percent. There shall 
be no flowing, sagging, blistering or absorption of the 
surface coatings. Granular surfacings shall not slide 
than yy in. when suspended vertically. 
Saturant in Moisture-Free Felt: 
_— Mineral-Surfaced Roll, minimum, 150 per cent by 
ss Shingles, minimum, 175 per cent by weight. 
ss (h):~ Weight of Moisture-Free Desaturated Felt per 108 sq. ft.— 
axe a4 Mineral-surfaced roll and shingles, minimum 10.8 Ib. 
(“Number” 48). 
(i) Ash in Moisture-Free Desaturated Felt.—Maximum, 12 
per cent by weight. 
(j) Weight of Mineral Surfacings and Mineral Matter in 
Cocting per 108 sq. ft.—Roll and shingles, maximum, 


Uy hae Note.—Should the weight exceed the above amount, the material shall 
ia 7 nevertheless be acceptable provided the finished weight per 108 sq. ft. is increased 
by a like amount over the requirements specified in Paragraph 

“As 


WORKMANSHIP AND FINISH 


we wlll 8. The weather surface shall be uniform in finish and texture. ‘ 
cite 9. The finished product shall be free from visible external defects, 


from Defects. such as holes, ragged or untrue edges, breaks, cracks, tears, protu- 
berances and indentations. 

Distribution 10. The coating and granules shall be applied in a uniformly 

of Coatings 

and smooth layer over the entire weather surface, except that roll 

Surfecings. roofing may be provided with a bare lapping edge, 2 in. wide, along one 

edge of the sheet, where either the slate alone, or both the slate and 

coating may be omitted. The under surface of the sheet shall have 

the asphalt coating and mineral surfacing applied uniformly to the 

edges. 

ee of 11. The granular surfacing shall be embedded in the coating in 

* such a manner that when rubbed vigorously with the hand, sufficient 

surfacing will remain embedded to completely cover the coating. 

Stickiness. 12. For mineral surfaced roll-roofing, the coating and surfacings 

shall be of such a nature that the finished product will not crack or 
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stick together so as to cause tearing or damage upon being unrolled 
at atmospheric temperatures above 50° F. (10° C.). For shingles, 
the coating and surfacings shall be of such a nature that the finished 
products will not adhere together in the bundles so as to tear off or 
loosen the coating when unpacked. 

13. (a) Mineral-surfaced roll-roofing shall be put up in rolls of 
108 sq. ft. No rolls shall contain more than two pieces nor shall 
there be more than 3 per cent of rolls containing two pieces in any 
shipment. The rolls shall be tightly wound and securely wrapped 
in a substantial grade of paper. The wrapper shall completely en- 
circle the roll and shall be pasted at the overlap in a manner which 
will prevent it shifting from position. The ends of the roll shall be 
protected with metal caps, cloth or other suitable means. The nails 
and lap-cement shall be furnished either in each roll or in bulk, as 
specified in the order. When furnished in bulk, the cloth or metal 
ends may be omitted. Rolls for export shipment shall be packed 
as agreed upon by the purchaser and seller. 

(b) Shingles shall be packed in bundles weighing not more than 
135 Ib. gross. The bundles shall either be packed in cardboard cartons 
or between wooden or cardboard ends and tied with rope, wire or 
steel bands so as to make a substantial package, as may be agreed 
upon by the purchaser and seller. Each roll or package shall be 
plainly marked with the manufacturer’s name and brand or as agreed 
upon by the purchaser and seller, and shall contain printed directions 
for laying. 

14. (a) Nails —The gage of the wire shall not be greater than 
“A.S. & W.” No. 10 (0.135 in.) nor thinner than No. 12 (0.105 in.); the 
head shall not be less than ? in. in diameter, and not less than 0.025 
in. thick; the shank shall be between # and 1 in. long for roll roof- 
ing, and for shingles 1 in. long when laid on solid sheathing, or 14 to 
12 in. when laid over old shingles. The lower end of the shank shall 
be pointed, and either smooth or barbed, and if the latter, then the — 
barbings shall not increase the diameter of the lower two-thirds more | 
than 0.01 in. The nails shall be zinc coated with not less than 4 oz. 
nor more than 1} og. per sq. ft. of nail surface. Hot-galvanized, 
electrogalvanized, or sherardized coatings will be accepted. There 
shall be furnished per “square” of roll roofing not less than an 
average of 252 nails for 36 in., and not less than an average of 275 


nails for 32-in. roofing. For shingles, the nails shall be purchased rE Ss 
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the size and form of the shingles and shall be agreed upon by the 
purchaser and seller. 

(b) Lap-cement (for Mineral-Surfaced Roll).—The cement shall 
be composed of bituminous materials dissolved in a volatile solvent, 
and shall be of such a nature as to firmly bind the laps without in- 
jurious effect upon the roofing. The cement shall have a minimum 
flash poimt of 71° F. (21.5° C.) when tested by the Tagliabue Closed- 
Cup Tester. There shall be furnished for each square of 36-in. 
roofing not less than ? pint and for 32-in. roofing not less than 1 pint. 
The addition of 5 to 20 per cent by weight of short-fibered asbestos 
shall be permitted, in which case the quantity of cement shall be in- 
creased } pint per “‘square.” 


SAMPLING AND TESTING 


15. The material shall be sampled and the properties enumerated 
in these specifications shall be determined in accordance with the 
Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with 
Fine Talc, Granular Talc or Mineral Granules; also Asphalt 
Shingles Surfaced with Mineral Granules (A.S.T.M. Designation: 
D 228 — 33 T) of the American Society for Testing Materials." 

INSPECTION 

16. Inspection of material shall be made as agreed upon by the 

purchaser and seller as part of the purchase contract. = 
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"‘PENTATIVE SPECIFICATIONS 
FOR 

ASPHALT ROLL-ROOFING SURFACED WITH GRANULAR 
TALC! 


A.S.T.M. Designation: D 248 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED AS TENTATIVE, 1926; ADOPTED, 1927; REISSUED AS TENTATIVE, 1933. 


1. These specifications cover roll-roofing (medium and heavy scope. 
weights) either 36 or 32 in. in width, composed of roofing felt saturated 
and coated on both sides with asphalt, and surfaced on the face with 
granular talc, and on the back with powdered talc or mica. The 
medium weight is intended for use on semi-permanent structures, 
and the heavy weight on permanent structures. 
tore 


MANUFACTURE 


2. In the process of manufacture, a single thickness of dry roofing Manufacture. 


felt shall be impregnated with an asphaltic saturant, then coated on 

both sides with an asphaltic coating, and finally surfaced on the e ia 
weather side with granular talc, and on the reverse side with powdered Eee ae 
talc or mica. 

3. The felt shall be a roofing felt produced by “felting” vegetable Character of 
and animal fibers. The surface of the felt shall be uniformly smooth *** 
and, upon splitting or tearing on the bias, shall appear reasonably ys 
free from lumps of underbeaten stock (#.e., stock which has not been _ 
beaten or shredded into fiber in the process of manufacture) and 
particles of foreign substances (i.¢., fragments of stone, metal, leather, 
rubber, straw, wood, etc.). 

4. The saturant and coatings shall be composed principally of Character of 
asphaltic materials, and the presence of saponifiable constituents —— 
shall be permitted. 

5. The felt shall be thoroughly and uniformly saturated and shall Character of 
show no unsaturated spots at any point upon cutting 2-in. strips at Seturation 

1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Prévost 


Hubbard, Secretary of Committee D-8 on Bituminous Waterproofing and Roofing Materials, 801 ids he 
Second Ave., New York City. 
These specifications are in effect a revision of the former Standard Specifications for Asphalt een 
Roll-Roofing Surfaced with Granular Tale (A.S.T.M. Designation: D 248-27), which standard was 
accordingly discontinued in 1933. Ti % 
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random across the entire sheet and splitting them open for their full 


length. 
iiiiiene of 6. The surfacing on the weather side of the sheet shall be coarsely 
med * crushed talc and of a color as may be agreed upon between the pur- 


chaser and seller. It shall be of such a character as to permit the 
firm adhesion of the larger particles of surfacing and provide a uniform 
distribution. The under side of the sheet shall be surfaced with a 
non-combustible material such as powdered mica or talc. 


PROPERTIES j 
2. The fabricated product shall conform to the following require- 


Sane (a) Width of Roll.—Either 36 or 32 in., as may be specified, 
in. 
“a (b) Area of Roll—The average area of the rolls examined 
yee id shall contain, as specified, not less than either 108 sq. 
>. Bos ey ft. or 216 sq. ft., which shall be sufficient to cover one 
or two “squares” respectively. 
ao Weight of Wrapping, Packing, Nails and Cement per 
“ Square.”’—Maximum, 4 lb. 


ss Norg.—Special fixtures may be furnished in lieu of nails and cement, if agreed 
& ; “upon by the purchaser and seller, in which event the above weight may be increased. 
7 


(d) Weight of Material per 108 sq. ft. Exclusive of Wrapping 
Packing, Loose Mineral Surfacing, Nails and Cement: 
Medium Weight, average, 52 lb.; minimum, 50 lb. 
Heavy Weight, average, 62 lb.; minimum, 59 lb. 
(e) Pliability at 77° F. (25° C.).—At least eight strips out of 
ten shall not crack when bent 90 deg. at a uniform 
speed over a rounded corner of }-in. radius. 
({) Behavior on Heating to 176° F. (80° C.) for 2 hours.— 
Volatile matter, maximum, 1.5 per cent. ‘There shall 
be no flowing, sagging, blistering or absorption of the 
surface coatings. 


(g) Saturant in Moisture-Free Felt—Medium and Heavy 


be at 


aria 1 OY Weights, minimum, 150 per cent by weight. 

(h):~ Weight of Moisture-Free Desaturated Felt per 108 sq. ft.— 
Medium weight, minimum, 10.8 Ib. (““ Number” 48). 
Heavy weight, minimum, 13.5 Ib. (““Number” 60). 


i): Ash im Moisture-Free Desatereted —Maximum, 12 
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(7) Weight of Mineral Surfacings and Mineral Matter in 


Coatings per 108 sq. ft.— 
oak Medium and Heavy Weights, maximum, 11 lb. 
ea Medium and Heavy Weights, a a No. 65 

sieve, maximum, 3 lb. 


8. The surfaces shall be smooth or veined. Dowty ribbed sur- Finished 
faces shall not be acceptable. imam 

9. The finished product shall be free from visible external defects, Freedom 
such as holes, ragged or untrue edges, breaks, cracks, tears, protuber- ™ Pefet® . 
ances and indentations. q 

10. The coating and mineral surfacing shall be applied uniformly Coe ia 
up edges of the sheet. 

The mineral surfacing shall uniformly cover both sides of Adhesion of 

the 

12. The coating and surfacing shall be of such a nature that the Stickiness. 
finished product will not crack, or be sticky enough to cause tearing 
or material damage upon being unrolled at atmospheric temperatures 


above 50° F.(10°C.). nil 


13. The roofing shall be put up in rolls of 108 sq. ft. or 216 sq. Roll-Roofing. 
ft., as specified in the order. No roll shall contain more than two te 
pieces of roofing, nor shall there be more than 3 per cent of rolls con- aa 
taining two pieces in any shipment. The rolls shall be tightly wound ~~ ; 
and securely wrapped in a substantial grade of paper. The wrapper 
shall completely encircle the roll and shall be pasted at the overlapin 
a manner which will prevent it shifting from position. The ends of eS oa 
the rolls shall be protected with metal caps, cloth or other suitable __ om 
means. ‘The nails and lap-cement shall be furnished either in each 
roll or in bulk, as specified in the order. When furnished in bulk, __ 
the cloth or metal ends may be omitted. [Each roll shall be plainly $= 

marked with the manufacturer’s name and brand or as agreed upon vee 
by the purchaser and seller and shall contain printed directions for 
laying. Rolls for export shipment shall be packed as agreed upon by  ——«*™S 
the purchaser and seller. 

14. (a) Nails.—The gage of the wire shall not be greater than Nails. — 
“A.S. & W.” No. 10 (0.135 in.) nor thinner than No. 12 (0.105 in.); 
the head shall not be less than ? in. in diameter, and not less than 
0.025 in. in thickness. The shank shall be between ? and 1 in. long, 
with its lower end pointed, and shall be either smooth or barbed, and if 
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the latter, then the barbings shall not increase the diameter of the lower 
two-thirds more than 0.01 in. The nails shall be zinc coated with 
not less than 4 oz. nor more than 1} oz. per sq. ft. of nail surface. 
Hot-galvanized, electro-galvanized or sherardized coatings will be 
accepted. There shall be furnished per “square” not less than an 
average of 252 nails for 36-in., and not less than an average of 275 
nails for 32-in. roofing. 

(b) Lap-cement.—The cement shall be composed of bituminous 
materials dissolved in a volatile solvent, and shall be of such a nature 
as to firmly bind the laps without injurious effect upon the roofing. 
The cement shall have a minimum flash point of 71° F. (21.5° C.) 
when tested by the Tagliabue Closed-Cup Tester. There shall be 
furnished for each square of 36-in. roofing not less than ? pint and for 
32-in. roofing not less than 1 pint. The addition of 5 to 20 per cent 
by weight of short-fibered asbestos shall be permitted, in which case 


SAMPLING AND TESTING 


Sampling and 15. The material shall be sampled and the properties enumerated 
ae in these specifications shall be determined in accordance with the 
Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with 
Fine Talc, Granular Talc, or Mineral Granules; also Asphalt 
Shingles Surfaced with Mineral Granules (A.S.T.M. Designation: 

D 228 - 33 T) of the American Society for Testing Materials' 


10 
INSPECTION 

Inspection. 16. Inspection of material shall be made as agreed upon by the 
purchaser and seller as part of the purchase contract. éstewaiertisbalie 4 


the quantity of cement shall be increased by } pint per “square.” 
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ASPHALT ROLL-ROOFING SURFACED WITH POWDERED 
TALC! 


A.S.T.M. Designation: D 224-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism erst N 
and suggestions, and as such is subject to annual revision. ” 


IssuED AS TENTATIVE, 1925; ADOPTED IN AMENDED Form, 1927; ths 
REISSUED AS TENTATIVE, 1933. 


1. These specifications cover smooth-surfaced roll-roofing (me- Scope. 
dium and heavy weights), either 36 in. or 32 in. in width, composed of yas, 
roofing felt saturated and coated on both sides with asphalt, and 
surfaced top and bottom with powdered talc or mica. The medium 
weight roofing is intended for use on semi-permanent structures and =~ 
the heavy weight roofing for use on permanent structures. = «= | 

te 
MANUFACTURE 

2. In the process of manufacture, a single thickness of dry bls Senutne- 
felt shall be impregnated with an asphaltic saturant, then coated on peel 
both sides with an asphaltic coating, and finally surfaced on both sides ae. 4 
with powdered talc or mica. ane 

3. The felt shall be a roofing felt produced by “felting” vegetable Character of . 
and animal fibers. The surface of the felt shall be uniformly smooth, *** _ 
and upon splitting or tearing on the bias, shall appear reasonably free _ oo , 
from lumps of underbeaten stock stock which has not been 
beaten or shredded into fiber in the process of manufacture) and es e 
particles of foreign substances (i.e., fragments of stone, metal, leather, __ 
rubber, straw, wood, etc.). 

4. The saturant and coatings shall be composed principally of Character of 
asphaltic materials, and the presence of saponifiable constituents shall sturant n¢ 
be permitted. 

5. The felt shall be thoroughly and uniformly saturated and shall Character of 
show no unsaturated spots at any point upon cutting 2-in. strips at Felt sfter 


Satu 
random across the entire sheet and splitting them open for their full 
length. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Prévost 
Hubbard, Secretary of Committee D-8 on Bituminous Waterproofing and Roofing Materials, 801 _ 
Second Ave., New York City. 

These specifications are in effect a revision of the former Standard Specifications for Asphalt = = —~— 
Roll-Roofing Surfaced with Powdered Tale (A.S.T.M. Designation: D 224-27), which stand- 
ard was accordingly discontinued in 1933. OF 
(795) 
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Svecuncanions FOR ASPHALT 
Character of 6. The surfacing shall be non-combustible material such as 
 POWdered talc or mica. 
. 

PHYSICAL PROPERTIES 
Physical 7. The fabricated product shall conform to the following require- 
Properties. 

ments: 
Width of Roll.—Either 36 or 32 in., as may be specified, 
+=} in. 


(b) Area of Roll—The average area of the rolls examined 


rth a shall contain as specified not less than either 108 
a “* sq. ft. or 216 sq. ft., which shall be sufficient to cover 


one or two “squares,” respectively. 
(c) Weight of Wrapping, Packing, Nails and Cement per 
“Square.” —Maximum, 4 lb. 

Note.—Special fixtures may be furnished in lieu of nails and cement, if agreed 

upon by the purchaser and seller, in which event the above weight may be increased. 

ss (d) Weight of Material per 108 sq. ft. Exclusive of Wrapping, 

Packing, Loose Mineral Surfacing, Nails and Cement.— 

Medium weight, average, not less than 42 lb., mini- 
mum, 40 Ib. 

Heavy weight, average, not less than 52 lIb., mini- 
mum, 49 Ib. 

(e) Pliability at 77° F. (25° C.).—At least eight strips out of 

ten shall not crack when bent 90 deg. at a uniform 


speed over a rounded corner of }-in. radius. 
a amy i Behavior on Heating to 176° F. (80° C.) for 2 Hours.— 
Volatile matter, maximum, 1.5 per cent. There 
5 B34) (ade shall be no flowing, sagging, blistering or absorption 
of the surface coatings. 
(g) Saturant in Moisture-free Felt—Medium and heavy 
> wetiomats bo yl weights, minimum, 150 per cent by weight. 


Weight of Moisture-free Desaturated Felt per 108 sq. ft.— 
Medium weight, minimum, 10.8 lb. (“‘ Number” 48). 


Gui Heavy weight, minimum, 13.5 lb. (“‘ Number” 60). 
wile fist (i) Ash in Moisture-free Desaturated Feli—Maximum, 10 
per cent. 


(j) Weight of Mineral Surfacings and Mineral Matter in 
J Coatings per 108 sq. ft—Medium and heavy weights, 
maximum, 2 lb. 


Note.—Should the weight exceed 2 lb. the material shall nevertheless be accept- 
_ able, provided the finished weights per 108 sq. ft. are increased by a like amount 
over the figures specified in Paragraph (d). 
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WORKMANSHIP AND FINISH 


8. The surfaces shall be smooth or veined. Deeply ribbed sur- Finished 
Appearance. 


faces shall not be acceptable. 


9. The finished product shall be free from visible external defects, Freedom 
from Defects. 


such as holes, ragged or untrue edges, breaks, cracks, tears, pro- 
tuberances and indentations. 


10. The coating and mineral surfacing shall be applied uniformly al a 


up to the edges of the sheet. «a 
11. The mineral surfacing shall- uniformly cover both sides of Adhesion of 
the sheet. Surfacing. 


12. The coating and surfacing shall be of such a nature that the Stickiness. 


finished product will not crack, or be sticky enough to cause tearing 
or material damage, upon being unrolled at atmospheric temperatures 


above 50° F. (10° C.). 


PACKING 


13. The roofing shall be put up in rolls of 108 sq. ft. or 216 sq. Roll- Roofing. 


ft. as specified in the order. No roll shall contain more than two 
pieces of roofing, nor shall there be more than 3 per cent of rolls con- 
taining two pieces in any shipment. The rolls shall be tightly wound 
and securely wrapped in a substantial grade of paper. The wrapper 
shall completely encircle the roll and shall be pasted at the overlap 
in a manner which will prevent it shifting from position. The ends 
of the rolls shall be protected with metal caps, cloth or other suitable 
means. ‘The nails and lap-cement shall be furnished either in each 
roll, or in bulk as specified in the order. When furnished in bulk, the 
cloth or metal ends may be omitted. Each roll shall be plainly marked 
with the manufacturer’s name and brand or as agreed upon by the 
purchaser and seller and shall contain printed directions for laying. 
Rolls for export shipment shall be packed as agreed upon by the 
purchaser and seller. 

14. (a) Nails —The gage of the wire shall not be greater than 
“AS. & W.” No. 10 (0.135 in.) nor thinner than No. 12 (0.105 in.); the 
head shall not be less than ? in. in diameter, and not less than 0.025 in. 
in thickness; the shank shall be between # and 1 in. long, with its lower 
end pointed, and shall be either smooth or barbed, and if the latter, 
then the barbings shall not increase the diameter of the lower two- 
thirds more than 0.01 in. The nails shall be zinc coated with not less 
than } oz. nor more than 14 oz. per sq. ft. of nail surface. Hot-galvan- 
ized, electrogalvanized, or sherardized coatings will be accepted. There 
shall be furnished per “square” not less than an average of 252 nails 
for 36-in., and not less than an average of 275 nails for 32-in. roofing. 
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PECIFICATIONS FOR ASPHALT ROLL-ROOFING 


(b) Lap-cement.—The cement shall be composed of bituminous 
materials dissolved in a volatile solvent, and shall be of such a nature 
as to firmly bind the laps without injurious effect upon the roofing. 
The cement shall have a minimum flash point of 71° F. (21.5° C.) when 
tested by the Tagliabue Closed-Cup Tester. There shall be furnished 
for each square of 36-in. roofing not less than # pint and for 32-in. 
roofing not less than 1 pint. The addition of 5 to 20 per cent by weight 
of short-fibered asbestos shall be permitted, in which case the quantity 

Be mut of cement shall be increased by } pint per “square.” d 
oly SAMPLING AND TESTING 


Sampling * 15, The material shall be sampled and the properties enumerated 
Testing. in these specifications shall be determined in accordance with the 
Tentative Methods of Testing Asphalt Roll-Roofing Surfaced with 
Fine Talc, Granular Talc, or Mineral Granules; also Asphalt 
Shingles Surfaced with Mineral Granules (A.S.T.M. Designation: 

baton! D 228 - 33 T) of the American Society for beaut Materials.! 
Inspection. 16. Inspection of material shall be made as ‘ila upon by the 

purchaser and seller as part of the purchase contract. 
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TENTATIVE METHODS OF TESTING ASPHALT ROLL- 
ROOFING SURFACED WITH FINE TALC, GRANULAR © 
TALC, OR MINERAL GRANULES; ALSO ASPHALT 


ma 
he A.S.T.M. Designation : D 228-33T 


This is a Tentative Standard, published for the purpose of eliciting criticism friertag | 
and suggestions, and as such is subject to annual revision. 
IssUED AS TENTATIVE, 1925; ADOPTED, 1927; REISSUED AS TENTATIVE, 1930; adinial 
REVISED, 1931, 1933. 


1. These methods cover the examination of roofings and shingles Scope. 
composed of roofing-felt, saturated and coated on both sides with 
asphalt, and surfaced on the top with either powdered or granulated 
mineral matter, and on the under side with powdered mineral matter. sae ; 

2. Asphalt roll-roofings and shingles may be divided into two 
types, as follows (see Fig. 1): 

Type X.—A layer of felt saturated and coated with bituminous Types of 
matter having the surface coatings dusted with fine mineral matter — 
(for example, talc). This type embraces what is commercially known = 
as “smooth-surfaced roll-roofing.” 


Ing 


bracing what is commercially known as “‘mineral- sutfaced roll-roofing” — 
and ‘“mineral-surfaced shingles;” or (2) moderately coarse mineral _ 
matter (for example, granular talc) embracing what is commercially Be ae 
known as “‘roll-roofing surfaced with granular talc.” : 


SAMPLING 


3. From each shipment or portion thereof representing a product Sampling. 
of the same kind, class, and weight, a number of rolls or bundles shall 
be selected at random, equivalent to one-half the cube root of the total 
number of rolls or bundles included in the lot, except that in lots Ss 
1000 or less, five rolls or bundles shall be taken. If the cube root, as 
calculated, proves to be a fractional number, it shall be expressed as 
the nearest higher whole number. For convenience, the following 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. Prévost 
Hubbard, Secretary of Committee D-8 on Bituminous Waterproofing and Roofing Materials, 801 
Second Ave., New York City. 

These methods are in effect a revision of the former Standard Methods of Testing Asphalt Roll- 
Roofing Surfaced with Fine Talc, Granular Talc, or Mineral Granules; also Asphalt Shingles Surfaced 
with Mineral Granules (A.S.T.M. Designation: D 228-27), which standard was accordingly 
discontinued in 1930. 
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table is given, showing the number of samples to be selected from ship- 
ments of various sizes: 


PACKAGES IN NUMBER OF PACK- PACKAGES IN NUMBER OF PACK- 
SHIPMENT AGES SELECTED SHIPMENT AGES SELECTED 
6 8 001 to 10648............ 
7 10 649 to 13 824.............. 
oublite DETERMINATION OF SIZE AND WEIGHT 
(A) Smooth-roll and Mineral-Surfaced Roll-Roofing = 
Packing 4. Each roll selected shall be weighed to the nearest } Ib. The 
— wrappers, packing material, nails, and cement from each roll shall be 
Cement. 


Fine Dusting Finish 


Top Bituminous Coating 


be 


Coarse or Moderately Coarse 


Bottom bituminovs Coating 


Fine Dusting finish 
Fi. 1.—Construction of Two Types of Asphalt Roll-Roofing and Shingles. 


_ weighed together to the nearest } lb. and the average weight thereof 
_ per “square” shall be recorded. The quantity and character of nails 
and cement shall be recorded. 
Weight ef 5. Each roll shall be unwound and the workmanship and finish 
Loose of the roofing observed. Record the weight of any loose surfacing 
Surfacing. 

that may fall off in so doing. 
Asea, 6. The length and width of each roll shall be measured to the 
ne nearest }-in., and the square feet of material contained in each roll 
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A.S.T.M. Desicnation: D 228-33 T 


shall be calculated. From these values, the average area of the rolls 
examined shall be calculated. 

7. From the above the net weight, exclusive of loose surfacing, of 
roofing per 108 sq. ft. contained in each roll shall be calculated and the 
minimum weight per 108 sq. ft. recorded. This shall be regarded as 
the minimum weight per 108 sq. ft. of the lot. 

8. The average weight per 108 sq. ft. for the rolls examined shall 
be calculated. This shall be regarded as the average weight per 108 
sq. ft. of the lot. 

9. From the rolls examined, the one whose weight per 108 sq. ft. 
is nearest the average weight of the lot shall be selected. The first 
convolution or two shall be unrolled, and with a knife and straight 
edge, the sheet shall be cut across at right angles to the edges. A 
section measuring exactly 30-in. in the direction of the roll’s length 
shall then be removed. The width of this section shall be measured — 
to the nearest #;-in. and weighed, neglecting any loose surfacing. The 
weight in pounds per 108 sq. ft. shall then be calculated from the follow- 
ing formula: ag 
Weight of 30-in. section in ounces 


Pound 108 sq. ft. = 
ounds per 108 sq. ft Width of 30-in. section in inches 


X 32.4 


The weight so determined shall check within 1.5 per cent, tne average ~ 
weight per 108 sq. ft. of the lot (Section 8). If this sample fails to 
check, then additional samples shall be cut from the same roll, until — 
one is obtained which does and this sample shall be kept for further 
examination as described in Sections 19 to 25. 


Minimum 
Weight per 
108 sq. ft. 


Average 
Weight per 
108 sq. ft. 


Selecting 
Average 
Weight Rolls. 


Nore.—As a referee method, or in case any dispute arises regarding the proper- © 


ties as may be ascertained from the particular sample selected, a 30-in. sample shall 
be taken and examined separately from each roll sampled in Section 3. 

pi (B) Shingles Surfaced with Mineral Granules 

10. Each bundle selected shall be weighed to the nearest } Ib. 
The packing materials shall be weighed to the nearest } lb. and the 
weight recorded separately for each bundle. The average weight of 
packing material per “square”’ shall be recorded. 

11. The shingles in each bundle, a, shall be counted and the work- 
manship and finish of the shingles shall be observed. Record the 
weight of any loose surfacing that may fall off in so doing. 

12. From the above the net weight of each bundle, exclusive of 
loose surfacing, shall be calculated, 6. The dimensions of two repre- 
sentative shingles shall be accurately measured and the net area of | 

_ material in each shingle calculated i in square fest, C. 


Weight of 
Packing 
Material. 


Weight of 
Loose 
Surfacing. 


Net Weight 
and Area. 
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Minimum 13. The area in square feet of material contained in each bundle 
Weight per (q x ¢) shall be calculated. The net weight of roofing material per 


ee 108 sq. ft. contained in each bundle ( = x 108) shall be calculated, 
a Cc 
and the minimum weight per 108 sq. ft. recorded. This shall be 
regarded as the minimum weight per 108 sq. ft. of the lot. 
Average 14. The average weight, d, per 108 sq. ft. for the bundles examined 
wee fet shall be calculated. This shall be regarded as the average weight 4 
108 sq. ft. of the entire shipment. I 
cXd 
sss The average weight per shingle ( = <4) shall be calculated. __ 
Selecting 15. From the bundles selected, a definite number of representa- 
verage 


Weight tive shingles whose weight per 108 sq. ft. shall fall within 1.5 per cent 
Shingles. of the average weight ascertained in Section 14 shall be taken for 
further examination in accordance with Sections 19 to 25. The num- 
ber of shingles so selected shall represent as closely as possible 6 sq. ft. 
of material, and shall be selected as far as possible from different 
bundles. 


ties as may be ascertained from the particular sample selected, then a similar sample 
_ Shall be taken from each bundle of shingles selected in accordance with Section 3 and 
examined separately. 


; _ DETERMINATION OF PLIABILITY OF SMOOTH ROLL-ROOFING AND 
MINERAL-SURFACED ROLL-ROOFING 

Pliability. 16. With a photographic trimmer, ten strips shall be cut from a 
sample of roofing, each 1 in. in width and 8 in. in length, five strips in 
the direction of the fiber grain, and five across the grain. These strips 
shall be immersed in water at 77° F. (25° C.) for 10 to 15 minutes, after 
which they shall be removed from the water and immediately bent 
through an angle of 90 deg. over a rounded corner of $ in. radius in 
exactly two seconds without exerting any strain upon the test strip 
other than that required to keep it in contact with the rounded corner 
and to avoid kinking. 

A block of wood 3 in. square by 2 in. thick with rounded corners 
i the dimension specified shall be used in making this test. 

The strips of roofing, exposure side up, shall be held by hand tight 
against the upper 2-in. face of the block. The projecting end of the 
bine strip shall then be bent over the rounded corner of specified radius 
the other hand. 

Surface ruptures aggregating more than } in. in length in any 


7 
direction shall be considered a crack. 


Nore.—As a referee method, or in case any adie arises regarding the proper - 
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A.S.T.M. Desicnation: D 228-33 T 
DETERMINATION OF BEHAVIOR ON HEATING = 


17. ‘Two strips shall be cut from the sample of roofing or shingles, Behavior 
each approximately 8 by 8 in. They shall be weighed and then sus-  Hestine. 
pended vertically, in the same direction as the material would be |= 
applied to the roof, in the center of an air-oven maintained at 176° F. 


holes punctured near one edge. The internal dimensions of the oven 
shall not be less than 12 by 12 by 12-in. An electrically-heated oven 

is recommended. ‘The thermometer shall be inserted in the oven to 
such a depth that its bulb will be in line with the center of the speci- 
mens. The strips shall be maintained at the prescribed temperature _ 
for exactly two hours, then cooled, in a desiccator, and each specimen _ 
weighed. The average loss shall be calculated as a percentage. Any 
change in appearance of the specimen shall be recorded, such as flowing, 
sagging, blistering, or absorption of the coatings; also sliding of gran- 
ular surfacing. 


SEPARATION OF THE ROOFING OR SHINGLES INTO THEIR 
COMPONENT PARTS 


18. The mineral matter, bituminous matter and fibrous matter Composition. 
may be distributed in the following manner: 


A. Mineral Maiter free Lg 


{ Fine Mineral Matter (for example, finely ground — 
tale or mica), Type X (on top and bottom); 
also Type Y (on bottom only). 
coarsely ground talc), Type Y (ontoponly), = 
Coarse Mineral Matter (for example, crushed 
slate, crushed brick or tile) Type Y (on top . 
only). 


IV. Admixed with the top] Fs) 
coating (Types X and | May or may not be present. If present, con- 
sists of very fine mineral matter (for exam- 


V. Admixed with the bot-{ ple, clay, silica, limestone, slate flour, shale, 7 
tom coating (Types a etc.). 


B. Bituminous Matter 
I—Contained in the top coating. 


II—Contained in the bottom coating. 
III—Saturant of the felt. 


C. Fibrous Matter 
it desaturated felt. 
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Test Strips 19. The test strips for the separation of prepared roofing and 
for Separs”_ shingles into their component parts shall be prepared as follows: 
ing — F rom the samples representing the average weight obtained in 
‘Sections 9 and 15 a number of strips shall be cut, each measuring 
approximately 2-in. in width by 8 in. in length. These shall be 
; weighed, the length and width measured to within 1 mm. or 3; in., 
a the weight calculated per 108 sq. ft. Any of the 2 by 8-in. strips 
_ whose weight varies more than 1.5 per cent from the average weight 
. the shipment as determined in Sections 8 and 14, shall be rejected, 
ad the remaining strips shall be retained for further examination. 
= Norte.—If a strip is cut to exactly 2 by 7.46 in. its weight in grams divided by 
two gives directly the weight in pounds per 108 sq. ft. 


Bituminous 20. (a) From the 2 by 8-in. strips, cut 40 strips about } by 2 in. 
om. and weigh, this being a convenient size to handle. These strips shall 
Moisture- then be separated into three horizontal sections. The small arrows 
Bree Felt. = and b, to the left of the various types of roofing illustrated in Fig. 1, 
indicate approximately where the layers should be separated. ‘The 
top bituminous coating, with the embedded mineral matter, shall be 

removed first. 


Norte.—The purpose shall be to remove the entire coatings with some of the 

saturated felt adhering and no coatings left on the central section of saturated felt. 

_ The operator may accomplish this in any way that is most convenient. Care shall 

be taken to preserve the mineral surfacing with the layers to which it belongs if it 
becomes detached during the operation. 


7 (b) These three horizontal sections thus obtained shall be weighed 
separately and the total weight should agree within 1 per cent with the 
original weight of the strips which have been separated. The saturated 
felt (middle section) shall be extracted with benzol (boiling point 

80 to 82° C.) or c.p. carbon disulfide, in a suitable extractor or centri- 
fuge and the extraction continued until the washings have become 
colorless. The desaturated felt shall be removed from the extractor, 
placed in a tared weighing bottle provided with a ground-glass stopper, 
heated in a ventilated oven at 225° F. + 5° F. (107° C. + 3° C.) for 

30 minutes, the stopper inserted, then cooled and weighed. The 
heating shall be repeated until the weight of the felt remains constant 

as determined by two consecutive weighings taken with an intervening 
heating period of not less than 10 minutes, which shall show a further 
loss in weight of not more than 0.1 per cent. Calculate the weight of 
bituminous saturation by difference. The saturant may be recovered 

by combining the extract and washings in a 200-ml. distilling flask, pro- 

_ vided with a dropping funnel to add the solution during distillation, 
to which is attached a water-cooled condenser and a receiver, the latter 
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having a vented connection to a vacuum pump. ‘The distilling bulb 
is immersed in a bath having a temperature of about 212° F. (100° C.) _ 
if the solvent were carbon disulfide and a temperature of about 275° F. 
(135° C.) if benzol or chloroform were used as the solvent. Distilla- MS 
tion shall be continued at this temperature at atmospheric pressure _ 
until no more solvent is evolved, after which vacuum shall be 
applied very gradually until a vacuum of 0.5 in. mercury pressure 
is attained. Great care shall be exercised in applying the vacuum 
gradually to prevent foaming. This vacuum shall be continued for 
one hour after the specified vacuum has been reached. The distilling 
flask shall then be disconnected and the residue represents the felt KE 
saturant and shall be weighed. 

NortE.—Use the residue of bituminous saturation recovered from the felt for 
examining its physical and chemical characteristics. 


(c) Calculate the percentage of bituminous saturation (BI) Arita ? 
carried by the dry felt. —— 

(d) Calculate the weight in pounds per 108 sq. ft.of bituminous 
saturation (B-III) present in the dry felt, that is, the weight of moist- 
ure-free felt multiplied by the percentage of bituminous saturation i 
(Section 22 and Paragraph (c) of this section). 

21. The desaturated felt obtained as described in Section 22 shall Ash in 
be cut into squares about 2 cm. on each side and thoroughly meng 
mixed. Pieces amounting to about 10 g. shall be taken at random and (4-V)). 
dried at 225° F. (107° C.) for 30 minutes. They shall be cooled in a 
desiccator, accurately weighed and then incinerated in a i 
crucible either over an open flame or in a muffle until all the carbon 
has been consumed, and weighed. The percentage of ash shall be 
calculated on the basis of the moisture-free felt. 

Note.—The desaturated felt may be examined to determine the percentage of 
various fibers contained therein by the Tentative Methods of Analysis of Roofing Felt i Sas 


for Fiber Composition (A.S.T.M. Designation: D 272-29 T) of the eal 
Society for Testing Materials. 


22. The top and bottom horizontal sections separated from the Moisture- 
roofing strips as described in Section 20 shall now be extracted Free Felt 
separately with benzol (boiling point 80 to 82° C.) or c.p. carbon + 
disulfide in a suitable extractor or centrifuge and the extraction 
continued until the washings have become colorless. The insoluble 
residue from each extraction shall be removed and the pieces of felt | 
picked out and brushed free of adhering mineral matter. The clean 
pieces of felt shall be placed in a tared weighing bottle, heated until 


t Proceedings, Am. Soc. Testing Mats., Vol. 29, Part I, p. 724 (1929); also 1933 Book of A.S.T.M. 
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free from moisture and weighed as described in Section 20. Calculate 
the percentage of felt in the roofing from the combined weights 
obtained in the top and bottom sections and in the middle section 
obtained under Section 20. From the weight so obtained and the 
total area of the strips of original desaturated felt (area of strips 
taken for test under Section 20) compute the weight of moisture-free 
felt in pounds per 108 sq. ft. by one of the following formulas: _ 


Weight of felt in grams , 
Area in square centimeters 
or onc 

Weight of felt in grams 
Pounds per 108 sq. ft. = = BS X 34.3 Hagia, da sit 
Area in square inches 


Bituminous 23. (a) The admixed and embedded mineral matter separated 
See ond Bae. from the felt of each extraction made under Section 22 shall be dried 
tom Coatings, at 225° F. + 5° F. (107° C. + 3° C.) cooled in a desiccator and 
esa” weighed. Calculate the weight of bituminous saturant (B-III) 
B-II). | — present in the felt contaminating these top and bottom sections, that 

_—- is, the felt recovered on extraction multiplied by the percentage of 

bituminous saturation (Section 20 (c)). From the original weight of 
the top and bottom sections, respectively, subtract the combined 
weights of dry felt, bituminous saturant and embedded and admixed 
mineral matter. The difference represents the weight of bituminous 
matter in the surface coating of that particular section. 

(b) Calculate the weight in pounds per 108 sq. ft. of bituminous 
matter (B-I) in the top coating. 

(c) Calculate the weight in pounds per 108 sq. ft. of bituminous 
matter (B-II) in the bottom coating. 

(d) Calculate the weight in pounds per 108 sq. ft. of total mineral 
matter embedded and admixed with the top coating. 

(e) Calculate the weight in pounds per 108 sq. ft. of total mineral 
matter embedded and admixed with bottom coating. 

(f) To separate the bituminous constituents in the coatings for 
further examination and also to check the percentage of mineral 
matter, both detached and embedded in the top and bottom coatings, 
with that determined above, the detached mineral matter shall be 
brushed off from six weighed 2 by 8-in. strips. The strips shall again 
be weighed and the percentage calculated based on the original weight 
of strips. The outer portion of the top and bottom surface coatings, 
respectively, shall then be scraped off after the strips have been heated 
in an oven at 212° F. (100° C.) for 30 minutes. The coatings shall be 
scraped off by holding a dull knife at right angles to the strip of roofing 
supported on a firm level surface and drawing the blade sideways under 


edd bens Pounds per 108 sq. ft. = 
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through the surface coating. This is important. The scrapings shall © 
then be weighed and dissolved in benzol (boiling point 80 to 82°C.) 
or c.p. carbon disulfide; and the mineral matter separated by filtering ae 


or centrifuging and washing with successive portions of solvent. The _ Be ‘ 
mineral matter shall then be dried at 225° F. (107° C.), cooled in ee: 3 
desiccator and weighed. Calculate the percentage of mineral matter 
based on the original weight of roofing strips taken, which should __ 
check with that obtained previously. The bituminous matter in the eS 
scrapings shall be calculated by difference and reduced to a percentage 
basis on the original roofing strips used. The bituminous coating shall = 
be recovered by evaporating off the solvent as described under Section _ a 
20. Both surface coatings should be treated separately in this manner. 

Nots.—Use the separated bituminous coatings for examining their physical 
and chemical characteristics. 

24. (a) Coarse or Moderately Coarse Embedded Mineral Matter coarse and 
(A-IT), also Fine Admixed Mineral Matter (A-IV) in the Top Coating i ne 
of Type Y.—The mineral matter recovered from the top sections of Matter. 
Type Y in Section 20 shall be boiled with 100 ml. water and washed 
through a 65-mesh copper wire screen with sufficient water to remove 
the fine mineral matter. The total aqueous suspension of mineral 
matter which passes through the screen shall then be recovered by — : 
filtering the washings through a weighed Gooch crucible, then dried ==> 
at 225° F. (107° C.) and reweighed. This approximately represents a 
the fine mineral matter admixed with the top coating. The mineral 
constituents retained on the 65-mesh screen represent approximately 
the coarse or moderately coarse mineral matter embedded in the top 
coating. ‘This shall likewise be dried and weighed. 

(b) Calculate the weight in pounds per 108 sq. ft. of coarse or 
moderately coarse mineral matter (A—II) embedded in the top coating 
of Type Y. 

(c) Calculate the weight in pounds per 108 sq. ft. of fine mineral 
matter (A-IV) admixed with the top coating of Type Y. oF 

25. Fine Embedded and Admixed Mineral Matter (A-II and A-IV) Fine Em- 
in the Top Coating of Type X. Likewise Fine Embedded and Admixed )junea” 
Mineral Matter (A-III and A-IV) in the Bottom Coating of Types X and Mineral 
Y.—From the data obtained in Sections 23 and 24, calculate the — 
following: 

(a) The percentage by weight of fine mineral matter admixed 
with the top coating (Type X); 

(b) The percentage by weight of fine mineral matter admixed with 
the bottom coating (Types X and Y); 

ri 
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(c) The weight in pounds per 108 sq. ft. of fine mineral matter 
admixed with the top coating (Type X), that is, the weight of bitu- 
minous matter in the top coating multiplied by the percentage by 
weight of fine mineral matter admixed with the top coating (Sections 
23 (6) and 25 (a)). 

(d) The weight in pounds per 108 sq. ft. of fine mineral matter 
admixed with the bottom coating (Types X and Y), that is, the weight 
of bituminous matter in the bottom coating multiplied by the per- 
centage by weight of fine mineral matter admixed with the bottom 
coating (Sections 23 (c) and 25 (0)). 

: (e) The weight in pounds per 108 sq. ft. of fine mineral matter 

ae embedded in the top coating (Type X) (Section 23 (d)). 
: a ¥ (f) The weight in pounds per 108 sq. ft. of fine mineral matter 
ta 2 embedded in the bottom coating (Types X and Y), that is, the weight 
ami of total mineral matter embedded and admixed with the bottom coat- 
c ing minus the weight of fine mineral matter admixed with the bottom 


84 coating (Sections 23 (e) and 25 (d)). 
( and 25 


REPORT 
26. The following items shall be reported in points per 108 sq. ft.: 


Items Type X Type Y 

Moverat Marrsr: 

Coarse or moderately coarse mineral matter embedded in top coating......| ............- Section 24 (b) 
Fine mineral matter embedded in bottom coating....................+.-- Section 25 Section 25 (/) 
Fine mineral matter admixed with top coating................0.seeeeeee Section 25 (ce) Section 24 (c) 
Fine mineral matter admixed with bottom coating....................+.- Section 25 (d) Section 25 (d) 
Brruminovs Matrsr: 

Section 23 (b) Section 23 (b) 
Section 23 (c) Section 23 (c) 
Fisrovs 

Net weight of roofing material. ............cccccsccccsccesvesecess Sum Sum 
Average weight per 108 Section 8, 9 or 14 | Section 8, 9 or 14 

Section 3 or 9 
Asn: 
Percentage from desaturated felt... Section 21 Section 21 


“a Tf desired, the results may also be expressed as a percentage by 
weight. 
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TENTATIVE SPECIFICATIONS 
BLACK BIAS-CUT VARNISHED CLOTH TAPE USED FOR PAs 
ELECTRICAL INSULATION' 
Designation: D373-33T 


This is a Tentative Standard, published for the purpose of eliciting criticism — a 
and suggestions and as such is subject to annual revision 

. These specifications cover black seamless and 
bias- a varnished cloth tapes 7 to 12 mils in thickness to be used for | 
insulating bus bars, joints and terminals of electric wires and cables, 
and other electrical apparatus connections. 

Norte.—Orders for material under these specifications shall include the following 
information: 

The desired nominal thickness, width and length (Sections 7, 8 and 9); 

Whether seamless or sewed-seam tapes are desired (Sections 4 and 5); 

Type of packing, dry or oil (Sections 17, 18 and 19); 

Number of rolls in package (Sections 18 and 19); and 

Marking on package Reston 20). 


2. The cloth and the number of coats of oats applied shall es: 
such as to produce a product which will meet the requirements of these 
specifications. 


Defects 
3. In general, the tape shall be free from wrinkles, excessive 


pebbling, blisters, and other imperfections. es 


4. Splices are those joints made by the — sn of the 
untreated cloth. In the case of seamless bias-cut tapes, splices shall 
not occur more than once in each roll, except that rolls having a length 
of 6 yd. or less shall contain no splices. 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. J. A. 
Scott, Secretary of Committee D-9 on Electrical aia Materials, General Electric Co., 
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Seams 


5. Seams are those joints made during or subsequent to the 
varnish treatment of the cloth. In the case of sewed-seam bias-cut 
tapes, seams shall not occur more than once in each 45 i in. of — 


METHODS OF TESTING 

Methods of Testing 
6. (a) Varnished cloth tape shall be sampled, conditioned and 
ested in accordance with the Tentative Methods of Testing Varnished 
Cloths and Varnished Cloth Tapes Used in Electrical Insulation 
(A.S.T.M. Designation: D 295-33 T) of the American Society for 

‘Testing Materials.! 

(b) All specimens taken from a single roll shall be pamhered, or 

_marked so that failures can be identified with the roll. welt 


‘DIMENSIONS AND PERMISSIBLE VARIATIONS 
Thickness 


iy 7. The nominal thickness shall be specified in the purchase order. 
‘The average thickness shall be determined from the ten measurements 
taken on a specimen before testing in accordance with Section 14, the 
_ five measurements on the specimen as in Section 15, and the other 
five measurements on the specimen as in Section 16. The average 
thickness shall not vary more than + 12 per cent from the specified 
nominal thickness and no individual measurement shall vary by more 

than 20 per cent from the specified nominal thickness. 


Width 


8. The nominal width shall be specified in the purchase order. 
Individual measurements on all the samples selected under Section 6 
shall not vary more than + in. from the specified nominal width 


for tapes 1 in. or less in width, nor more than +, in. for tapes over 
in. in width. 


9. The nominal length or yards per roll shall be specified in the 
purchase order. The measured lengths of individual rolls selected 
under Section 6 shall be not less than that specified. 


Paystcat Properties AND TESTS 
7 10. The varnish coating shall be flexible and shall not crack when 


_ the tape is doubled upon itself and creased between the thumb and 
index finger. 
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Tensile Breaking Strength 
11. (a) The tensile breaking strength requirement varies with — 


the nominal thickness of the tape. Let / represent the nominal et 
thickness in mils; then, the average tensile breaking strength of the = 3 
specimens should be not less than 35 + (¢—7) lb. per inch of width. i: i. 
If the first specimen from a roll does not conform to this require. 
ment, tests of two additional specimens from the same roll shall be ae 
made. Then the average of the three tests shall conform to the 
above requirements. The tensile breaking strength of any of the co 
tests made shall be not less than 29 + (¢—7) Ib. per inch of width. © a 

(b) The tensile breaking strength of the “jointed selvages,” in a ‘ 
the case of seamless bias-cut tapes, shall not be less than 80 per 7 
cent of the values specified in Paragraph (a). | 

(c) The tensile breaking strength of the “seams,’’ in the case < pus : 
sewed-seam bias-cut tapes, shall not be less than 60 per cent of the e ; 
values specified in Paragraph (a2), 

Elongation 

12. The elongation of one specimen from each of the silected y mr 
rolls shall be measured at a temperature T between 20 and 30 i Se = - 
and shall be not less than that specified in the following table: er : en 


LOAD, LB. PER INCH heii, 
' NoMINAL THICKNESS PER CENT 


+ (T- 20) X 
+ (T- 


Resistance to Oil 

13. One specimen from each of the selected rolls shall be sub- 
jected to test for resistance to oil described in the test methods referred 
to in Section 6. The oil used shall be an insulating oil having a 
flash point of not less than 135 C. (275 F.), as determined by the 
Cleveland open cup in accordance with the Standard Method of 
Test for Flash and Fire Points by Means of Open Cup (A.S.T.M. 
Designation: D 92) of the American Society for Testing Materials.' 
The varnished film shall show no evidence of disintegration in a 
oil nor flake either in the oil or on the blotter used in the test. 


Dielectric Strength, as Received 
14. (a) Ten punctures shall be made on one specimen from each ie = a 2 
roll as received. The dielectric strength values are the 
values in volts divided by the average thickness (Section 7) in mils. — 
The average of the ten dielectric strength values for each roll as 


11933 Book of A.S.T.M. Standards, Part II, p. 800. 
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received, J, shall conform to the requirements shown in Table I. 
The dielectric strength values when analyzed to determine the uni- 
formity of the material shall conform to the requirements of Paragraphs 
(b) and (c). 

(b) Uniformity Within the Roll.—The deviation factor for each 
roll shall be not more than 0.11 when calculated from the following 
formula: “ vel 
Deviation factor of roll = 
where /; = the average of the five highest dielectric strength values 

: of the roll, in volts per mil; and 
ran 1 = the average of the five lowest dielectric strength values of 
the roll, in volts per mil. 
(c) Uniformity of the Shipment.—The deviation factor for each 
shipment shall be not more than 0.10 when calculated from the 
a—l 
a+l 


where a = the average dielectric strength of the entire shipment, in 
volts per mil; and 


Deviation factor of shipment = 


1 = the average of the five lowest dielectric strength values of 
the roll, in volts per mil. 


TABLE I.—D1ELEcTRIC STRENGTH REQUIREMENTS FOR VARNISHED CLOTH TAPE. 


DreLeEctric STRENGTH, MINIMUM AVERAGE VOLTS PER MIL 
NoMINAL THICKNESS As R&cErven, / AFTER ELONGATION Arter Hor O1 


Dielectric Strength, After Elongation Bi 
15. Five punctures shall be made inside the gage length on each 
specimen after the elongation test specified in Section 12. The 
average of the five dielectric strength values for each roll shall conform 
to the requirements shown in Table I. _ A 
Dielectric Strength, After Hot 
16. Five punctures shall be made on each specimen after the test 
for resistance to oil specified in Section 13. The average of the five 
dielectric strength values for each roll shall conform to the require- 


ments shown in Table I. 
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PACKING AND MARKING 


Packing 
17. The purchaser shall specify whether tape is to be supplied 2 
dry or immersed in oil. 2 


Dry Packing 

18. In the case of dry tape, the purchaser shall specify the 
number of rolls per package and whether each roll shall be dipped or © 
whether each pee =“ be dipped in a moisture-resistant wax or _ 


contents. 


19. Oil-immersed tape shall be supplied in suitable oil-tight cans _ 
with easily removable lids. The purchaser shall specify the number, 
width, and length of rolls and the type of oil to be supplied in each can. Ve 
Marking 

20. The purchaser shall specify the marking desired on each ot 
package or can; unless the marking is definitely specified, the package 
shall conform with the usual trade customs. 


INSPECTION AND REJECTION 


The material shall be inspected and tested within iii 
of by the purchaser. 
Rejection 

22. (a) The purchaser - reserves the right to reject any part of nie 
the shipment that does not conform to the requirements for packing ph at 
and marking as specified in Sections 18, 19 and 20. =O | 

(b) The failure of a sample roll to conform to the requirements Sek a! 
of one or more of the sections enumerated under Paragraphs (c) and 
(d) shall be counted as only one roll failure. 

(c) The failure of 35 per cent or more of the sampled rolls to 
conform to the requirements of Sections 3, 4, 5, 7, 8, 9 and 10 shall 
constitute cause for rejection of the entire shipment without further 
tests. 

(d) The failure of 50 per cent or more of the sampled rolls to 
conform to the requirements of Sections 11, 12, 13, 14, 15 and 16 
shall constitute cause for rejection of the entire shipment. Be ha 
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Nots.—The following illustrates a convenient method of recording failures of 
sampled rolls: 


sti 


Rott No. FPAILures 


One 


om 


Total rolls sampled = 10 Total failures = 3 rolls 


4 Thirty per cent of the rolls failed; therefore, this shipment passes Paragraph (c). 


Claims 


23. Rejection claims shall be made to the seller in writing within 
four weeks of receipt of material by the purchaser. The results of 
tests made by the ~urchaser on which rejection is based shall be 
furnished to the se: = who shall, within one week of receipt of all 
such claims, either agr to satisfy the claim or send a representative 
to the plant of the purchaser to resample the shipment. Samples so 
selected shall be sealed and submitted to an umpire, mutually agreeable 
to the purchaser and seller, whose decision should be final. 


Settlement of Claims 


24. The expense of the umpire tests shall be paid by the loser. 
In the case of rejection being established, the seller shall pay the 
freight both ways on the rejected material. l 
ad SE 
ted? 
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FLEXIBLE VARNISHED TUBING USED IN 
ELECTRICAL INSULATION! 


AS Designation: D372-33T 


This is a Tentative Standard, published for the purpose of eliciting criticism He a 
and ater ee and as such is subject to annual revision. 


These specifications cover three grades of flexible varnished — 
wail which are used as electrical insulation for leads on electrical 
apparatus, as follows: . 

Grade A.—Tubing generally known as “flexible varnished 
tubing,” or “‘motor and transformer tubing,’ or “impregnated 
magneto tubing;” 

Crade B.—Tubing generally known as ‘radio spaghetti;’”’ and 


Grade C.—Tubing generally known as “non-flammable tubing,” 
or “flame-resistant tubing.” 


Material 
2. (a) The base material of the tubing shall be good quality % 
braided cotton sleeving. 


(b) The cotton sleeving shall be uniformly coated with varnish, _ 
and the finished tubing shall be reasonably free from defects such as __ 
pimples, blisters, wrinkles, cracks, and similar imperfections. | 


Color 
3. The color desired shall be specified by the purchaser. 
Dimensions 


4. The inside diameters of flexible varnished tubing shall conform — 
to the following requirements: 


! Criticisms of these Tentative Specifications are solicited and should be directed to Mr. J. A. 
Scott, Secretary of Committee D-9 on Electrical Insulating Materials, General Electric Co., 
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Insipe Diameter, IN. Insiwe D1AMEtTeER, IN. 
Maximum NomINAL § Maximum NoMINAL 


.299 .289 0.294 .110 0.102 . 106 
. 268 .258 .263 .099 .091 .095 
.239 .229 . 234 .089 .081 .085 
.212 .204 .208 .080 .072 .076 
.190 .182 . 186 .068 .064 
.170 . 162 . 166 .061 .057 
-152 .144 .148 .055 .051 
.137 .129 333 .049 .045 
.122 .114 0.118 .044 0.040 
Note.—For the millimeter sizes of foreign-made tubing and for odd sizes not 
contained in the above table, the nominal inside diameter shall be 0.004 in. (0.1016 
mm.) larger than the gage size it is intended to cover for all sizes between the limits 
of 0.076 in. (1.93 mm.) and 0.208 in. (5.28 mm.) and shall be subject to a permissible 
variation of +0.004 in. (0.1016 mm.). For sizes larger than 0.208 in. (5.28 mm.), 
the nominal inside diameter shall be 0.005 in. (0.127 mm.) larger than the gage size 
it is intended to cover and shall be subject to a permissible variation of +0.005 in. 
(0.127 mm.). For sizes smaller than 0.076 in. (1.93 mm.), the nominal inside diam- 
eter shall be 0.002 in. (0.0508 mm.) larger than the gage size it is intended to cover 
and shall be subject to a permissible variation of + 0.002 in. (0.0508 mm.). Hae 


Dielectric Strength at 


5. (a) Grade A tubing shall show an average value in the short- 
time dielectric strength test of not less than 7000 v., and no one of 
the ten puncturing voltages shall be less than 5000 v. 

(b) Grade B tubing shall show an average value in the short- 
time dielectric strength test of not less than 4000 v., and no one of 
the ten puncturing voltages shall be less than 2500 v. 

(c) Grade C tubing shall show an average value in the short- 
time dielectric strength test of not less than 2500 v., and ‘no one of 
the ten puncturing voltages shall be less than 1500 v. 


cooocococo 


Heat Endurance te) & 


6. The number of hours of baking in the heat endurance test 
at which first cracking of the tubing occurs when bent through 180 


deg. over a rod 0.32 cm. (} in.) in diameter shall be not less than the 
following: 


Ignition Time 

7. (a) Tubing furnished under these specifications as grade C 
non-flammable tubing shall show a value of not less than 4 seconds 
for ignition time and shall cease to burn immediately upon removal 
from the flame. 
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Rate of Burning 

(b) Tubing furnished under these specifications as grade C 
flame-resistant tubing may ignite immediately and, on removal 
from the flame, the rate of burning shall be not less than 45 seconds 


8. The tubing shall be supplied in straight lengths of 30 or | 
36 in, or in continuous lengths as may be specified by the purchaser. 


Packing 


9. Unless otherwise specified by the purchaser, the tubing shall © Ss) 
be packed flat in packages conforming to usual trade customs. 


Marking 


10. Each package shall be marked with the name or trade mark — 
of the manufacturer, the total number of feet, and the size, number vai 
and color of the tubing. 
11. The tubing shall be inspecte and tested within two weeks 
of the date of receipt by the purchaser. iy 


Rejection 


on two additional specimens from the same lot, each of 
shall conform to the requirements specified. If either of these two _ 


specimen may be rejected at the option of the purchaser. 


Rehearing 


13. Samples of rejected material shall be preserved for two ae oS 
from the date of the test report. In case of dissatisfaction with —— 
results of test, the manufacturer may make claim for | a scpecseyeen dill 
within that time. 


Methods of Testing 
14. varnished tubing shall be sampled, conditioned, and 


Varnished Tubing Used for Electrical Insulation (A.S.T.M. 
nation: D 350 — 32 T) of the American Society for Testing Materials. & ma ig 


1 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 902 (1932); also 1933 Book of A.S.T.M. 3 Skah nt 
Tentative Standards, p. 812. 
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‘TENTATIVE METHODS OF TESTING COMPOUNDS 
USED FOR SPLICING ELECTRICAL CABLES 
AND FILLING POTHEADS' 


Bocce. A.S.T.M. Designation: D 176-33 T asd) 5 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


1923; Revise, 1924, 1925, 1929, 1933. 

Scope 
1. These methods cover tests for compounds ou in cable 
splices and potheads. 
PHYSICAL TESTS 

2. Each of the following tests shall be made in accordance with 


the method of test applicable, of the American Society for Testing 
Materials, as indicated: 
(a) Melting Point: Standard Method of Test for Melting Point 
_ of Petrolatum (A.S.T.M. Designation: D 127).? 
__ (b) Softening Point, for compounds having no definite melting 
point: Standard Method of Test for Softening Point of Bituminous 
Materials (Ring-and-Ball Method) (A.S.T.M. Designation: D 36),’ or 
Standard Method of Test for Softening Point of Tar Products 
(Cube-in-Water Method) (A.S.T.M. Designation: D 61).* 
The method used should be indicated in the report. 
‘ (c) Flash and Fire Points: Standard Method of Test for Flash 
“and - Points by Means of Open Cup (A.S.T.M. Designation: 
D 92).5 
_ (d) Evaporation: Standard Method of Test for Loss on Heating 
of Oil and Asphaltic Compounds (A.S.T.M. Designation: D 6).® 

(e) Viscosity, Temperature range from melting point to 150° C.: 
Saybolt Furol, Standard Methods of Test for Viscosity of Petroleum 
Products and Lubricants (A.S.T.M. Designation: D 88).? 

({) Penetration Test, Temperature range from melting or soft- 
ening point to —25° C.: Standard Method of Test for Penetration 
of Bituminous Materials (A.S.T.M. Designation: D 5).® 
y 1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. J. A. Scott, 


Secretary of Committee D-9 on Electrical Insulating Materials, General Electric Co., Schenectady, 
NY, 


_-- #1933 Book of A.S.T.M. Standards, Part II, p. 840. 
Tbid., p. 984. * Ibid. p. 962. Af 


Ibéd., p. 989. Ibid. p. 880. 
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a A.S.T.M. Desienation: D176-33T 
Brittieness 


3. To determine the brittleness of the material, the compound 
shall be spread on a piece of sheet metal in a layer yy in. in thickness. _ 
It shall then be submerged in water having a temperature at least 
20° F. above the expected breaking point. It shall then be cooled ##=—— 
5° F. and held at this temperature for 5 minutes. The cooling shall _ 
then be continued in increments of 5° F. At each temperature 
interval the compounds shall be tested with the blade of a knife, in- 
serting the point with the blade as nearly parallel with the sheet 
metal as is practicable, and pulling the compound from the sheet __ 
metal as rapidly as possible by rotating the blade about its back as 
an axis. The temperature at which the compound no longer stretches _ 
but snaps, shall be considered the breaking point. “fi 


DIELECTRIC STRENGTH TEST 
Dielectric Strength 


4. (a) This test is intended to determine the dielectric strength be i ee 7 


short duration. It is of value as a comparative test but does not 
indicate the permanent dielectric strength of these compounds. e 
(b) The dielectric strength of this class of material varies with e : 
the temperature. It is, therefore, recommended that a sufficient : 
number of tests be made at different temperatures to establish the 
momentary dielectric strength - temperature curve from 0 to 100° C. 
Sample = 
5. A representative sample shal] be taken from the original 
package, melted and poured directly into the testing container. Care 
should be exercised in melting and pouring the compound not to over- 


heat it nor to entrap air. The electrodes shall be heated to the 
approximate temperature of the compound before filling the container. 
Electrodes 
6. (a) The testing container, after filling, shall be placed in a 
suitable constant-temperature air bath or oil bath and sufficient time 
allowed to elapse to bring the entire mass to a uniform temperature. 
The temperature shall be determined by a thermocouple attached to | 
one of the metal electrode ends or by a mercury thermometer placed 
vertically touching an electrode and approximately 4 in. (1.25 cm.) | 
from the gap between electrodes. ees 
(b) The test shall be made between polished hemispherical — 
(Note 1) brass or copper electrodes 4 in. in diameter separated by a 


gap of 0.1 in. (Note 2). who” 
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Notg 1.—A convenient form of apparatus for holding the electrodes and com- 
pound is described in Appendix I. It is recognized that when liquid materials 
are being tested, this method is inconsistent with the Standard Methods of Testing 
Electrical Insulating Oils (A.S.T.M. Designation: D 117) of the American Society 
for Testing Materials.: However, since spherical electrodes are considered preferable 
for solid and semi-solid materials, the advantage of using spherical electrodes for all 
splicing compounds, whether liquid or solid, so that direct comparison can be made, 
is sufficiently great to justify the inconsistency with Methods D 117. 

Note 2.—In the case of materials which cannot be broken down with the 
available voltage, the gap may be reduced to 0.05 in. but results will not be com- 
parable directly with those obtained with the 0.1-in. gap. St 


owky af 
Testing Transformer Voltage Control 
and Measurement 
7. (a) The testing transformer used, methods of voltage control 
and measurement shall be as outlined in Section 2 of the Tentative 
Methods of Testing Sheet and Tape Insulating Materials for Dielectric 
Strength (A.S.T.M. Designation: D 149-33 T) of the American 
Society for Testing Materials.’ 
(b) The actual gap at the test temperature shall be determined 
by direct measurement or by measurement at some other temperature 
and computation of changes due to expansion or contraction. =—=s_— 


Number of Specimens 

8. Five specimens at a given temperature shall be tested and 
the average value taken as the momentary dielectric strength of the 
compound at that temperature. 


Report 
9. The report shall include the following: ’ 7 
(a) The momentary dielectric strength - temperature curve; __ 
(b) The individual values of the puncturing voltage and the gap 

length at the various temperatures. ar 


VOLUME RESISTANCE- TEMPERATURE CHARACTERISTICS 
Volume Resistance versus Temperature 

10. (a) This test is intended to determine the volume resistance 
~ temperature characteristics of cable splicing and pothead com- 
pounds. It is of value as a comparative test and also may be used 
in determining the volume resistivity on an ohm-centimeter basis. 
Temperature Range 


(6) The volume resistance of this class of material varies with 
the temperature, generally decreasing rapidly with increase of tem- 


11933 Book of A.S.T.M. Standards, Part IT, p. 1087. 
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perature. It is, therefore, recommended that a sufficient number of 
tests be made at different temperatures to establish the volume 
resistance — temperature curve. To be of most significance, the 
test shall include determinations made up to the highest service 
temperatures. At room temperatures and below, the volume 
resistance of practically all of these compounds is so high that it 
cannot be measured with the ordinary galvanometer equipment. 


Conductivity Cell 


11. A suitable conductivity cell consisting of parallel planes, 
concentric cylinders, or coaxial cones shall be used in determining 
the volume resistance of the compound. The distance between 
electrodes shall not be less than 0.75 mm. (0.03 in.) nor more than 
5 mm. (0.2 in.). The voltage gradient shall not exceed 200 v. 
per millimeter (S v. per mil). The area of the electrode shall be 
sufficiently large so that the current flow can be measured, with the 
apparatus available, to an accuracy within 5 per cent. Electrode 
areas of 50 to 500 sq. cm. (7.7 to 77.5 sq in.) should prove suitable. 
Because of possible catalytic or corrosion effects of some compounds 
on certain metals, the electrodes should be nickel, gold or platinum 
plated. 

The insulating material used to support the electrodes shall be 
capable of withstanding the wide temperature range to which the 
cell is subjected and preferably shall be of an inorganic material such 
as a ceramic material or suitable glass. 

A test run on the empty cell shall be made over the temperature 
range chosen in order to determine if any leakage is present. 

A conductivity cell that has been found suitable is described 


12. (a) A representative sample shall be taken from the original 


package, melted and poured directly into the testing container. 


Care shall be exercised in melting and pouring the compound not to 


overheat nor to entrap air in it. The quantity of the sample depends 


upon the capacity of the resistivity cell used, but in any case it shall 


be sufficient to permit three separate determinations. Before filling, 

the conductivity cell shall be heated to slightly above the pouring 

temperature of the compound. - 
(b) A suggested procedure in filling the cell, especially in the 


case of the higher melting compounds, is to determine the quantity RS: i 
of compound necessary to just fill the cell with the electrodes in 


position. In the case of coaxial cones or concentric cylinders the f 


proper quantity of the heated compound shall be first poured slowly — 7 


P I—53 
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_ into the outer cylinder. Any bubbles which may form on the surface 
of the compound shall be removed by a quick application of a flame 
from a bunsen burner. Immediately the inner electrode shall be 
slowly lowered into the compound and a thermometer placed in the 
well. 
Test 

13. The conductivity cell, after filling, shall be placed in an oil 
or air bath having suitable temperature control and sufficient time 
allowed to elapse to bring the bath and cell to temperature equilibrium 
at each test temperature. The temperature of the cell shall be 
determined by two mercury thermometers placed in contact with 
the electrodes. The temperature of the bath shall be determined 
by a mercury thermometer placed near the cell. The temperature 
of the bath shall be within 1°C. of the test temperature when 
readings are taken. The temperatures of the cell thermometers 
shall agree within 3° C. of each other and within 1° C. of the bath 
temperature when readings are taken. 
Measurements and Calculations 


14. The volume resistance shall be measured at each temperature 
in accordance with the Standard Methods of Test for Resistivity 
of Insulating Materials (A.S.T.M. Designation: D 257) of the 
American Society for Testing Materials,! with particular attention 
to Sections 8, 9, 10, 17, 18 and 19 for liquid insulating materials. 
; 15. The report shall include the following: 
(a) The type of resistivity cell used; 

(0) The distance between guarded and unguarded electrodes; 
7 (c) The area of guarded electrode; 
The battery voltage; and 
aoa x gil (e) A curve plotted from the readings obtained over the tem- 
; - 3 perature range chosen showing the relation of volume resistance in 
ohm-centimeter units and the temperature in degrees Centigrade. 
Note.—In lieu of the information required in Paragraphs (5) and (c), a statement 
of the approximate overall accuracy may be made. TOM FRATIWIVE 
COEFFICIENT OF EXPANSION 
Apparatus ad 

16. Calibrated flasks of Pyrex or quartz glass holding approxi- 
mately 250 ml. to the zero mark, having necks 1 cm. in internal 
diameter and graduated for 25 ml. in 0.1-ml. divisions, total capacity 
approximately 275 ml., shall be used. 

Nore.—If it is necessary to use a small sample, then a Cassia flask holding 
100 ml.. with neck graduated for 10 ml. in 0.1-ml. divisions, may be used. 


11933 Book of A.S.T.M. Standards, Part II, p.1107, 
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The cylindrical oil bath for heating the sample shall be 
approximately 10 in. (25.4 cm.) in inside diameter and 20 in. (50.8 __ 


cm.) in inside depth with a false bottom 1 in. from the bottom and 
shall have provision for circulating the oil. 


Note.—This bath may be made as follows: A shell about 10 in. (25.4 cm.) in 


inside diameter and 20 in. (50.8 cm.) in inside depth is electrically heated by winding _ rite 


the shell with resistance wire and covering with five layers of asbestos paper. A 
motor-driven paddle at the bottom will give effective oil circulation. 


18. A lead collar to be hung on the flask during test to — tg ; a 


the oil currents of the bath from moving the flask. ce ape ere 
Calibration 


19. The capacity of the flask at the zero point and several points 
on the scale shall be determined by filling the flask with distilled 


water at a known temperature and weighing. wooly ay 
Procedure 

20. The flask shall first be warmed slightly, then partly filled 
with melted compound and placed in the bath which shall then be 


brought to the highest temperature of the range over which the test _ 


is to extend. The flask shall then be filled to within the last milliliter 
marked on the neck. The bath shall be held at this temperature 
for not less than 30 minutes (principally to remove air bubbles) and 
the whole shall then be slowly cooled to room temperature (10 to 
12 hours). Before starting the test, the flasks shall be examined for 
the presence of cavities or irregular contraction of the compound. 
Some compounds, after cooling below the liquid state, tend to stick 
to the sides of the neck of the flask. In that case it is necessary to 


gradually warm the neck and flow the compound to meet the rest, p as 
after which the flask is placed in the bath for an hour or sotoinsure _ 


equalizing the temperature. 


With the compound satisfactorily placed in the flasks at the se 


lowest temperature, the height of the column in the neck shall be 
read and the bath then slowly heated. Readings shall be taken at 
5° C. intervals, holding the bath as constant as possible at each point | 
until no more expansion occurs at that point, the procedure being 
repeated for each point until maximum temperature is reached. 


Precautions 

21. During the test, temperature readings shall be taken at top 
and bottom of the bath to detect any variation. 

Until the compound is completely liquefied, intervals between 
readings should be three to four hours, especially between 35 and 55°C. 

After becoming liquefied, the time necessary for sii a 
reading may be reduced to about 30 minutes. : i a 
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Report 


22. (a) After securing the readings over the temperature range 


; desired, a curve shall be plotted from the temperature and flask read- 


ings from which the coefficient of expansion shall be calculated from 


the fornvula: 


=original temperature; 


Coefficient of expansion of the compound = 


V =original volume; ; 

del er T, = higher temperature; cov) AU dite? 

~=constant = coefficient of expansion of glass container. 

» (6) The coefficient shall be calculated for three ranges as follows: 
a. (1) From the minimum temperature at which the measure- 

rem ment was made to 10° C. below the melting point. This 


condition. 


=e im Bi is intended to give the average coefficient for the solid 


(2) From 5° C. above the melting point to 100° C. This is 
intended to give the average coefficient for the liquid 
condition. 

(3) From the minimum temperature at which a measurement 
was made to 100° C. 


In reporting the coefficient of expansion the corresponding tem- 
perature range shall be indicated in each case. 
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Because of the great difficulty experienced in removing most cable splicing | 
and pothead compounds from the container and from the electrode an arrange- — 
ment is desirable which is sufficiently inexpensive to permit of it being discarded 
fully or in part after the test. Two devices that have proved satisfactory are 
illustrated in Figs. Al and A2. 

Figure Al shows the simplest device. It consists of a box about 2 in. square 
in cross-section and 2 in. in length inside of the wooden ends. The sides and 
bottom are made from a single piece of press board and are attached to wooden 
blocks which form the ends. Holes drilled through the wooden blocks receive _ 


Wood 


(Sides and Bottom) 
Fic. Al.—Container, Showing Electrodes in Place for Dielectric Strength Test. 


the electrodes which are turned from 3 in. diameter brass rod. To facilitate cK a 
adjustment of the gap length, a gage is arranged to slip over the ends of the x 
electrode and so regulate the gap to the desired value. 

Figure A2 shows a more elaborate type of testing device consisting of a 
framework made from laminated phenol fiber about 8 in. (20 cm.) in length 
and 23 in. (5.7 cm.) square with brass bushings centrally inserted in each end 
member to hold the electrode rods. A box of heavy paper or pasteboard is 
arranged to fit loosely inside the framework. The electrodes, which are separable 
by means of screw joints, are inserted through small holes in the ends of the si a 2a 
paper box and clamped to make an oil-tight joint. The proper electrode spacing br - cea 
may be obtained by means of an adjusting screw on the right-hand end. Changes i is 


Phenol fiber of suitable coefficient of expansion is used for supporting the brass pe? aig 
hemispherical electrode tips and electrical connection is made by a copper wire = = 
through the center of the fiber rod. The volumeofthecontainermay bereduced 
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APPENDIX I] 


A conductivity cell that has been developed for the purpose of measuring 
_ the volume resistivity as well as other electrical constants of cable splicing, 
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Fic. A2.—Container, Showing Electrodes in Place for Dielectric Strength Test. 


pothead and similar compounds and oils is shown in Fig. AS. The concentric 
for the 
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A.S.T.M. Desicnation: D 176-33 T 

1. Ease of insulating electrodes. 

2. Large area of electrodes in compact form, the outer one of which also 
serves as container for the compound. This outer electrode is also exposed 
directly to the heating medium and aids in rapid changes from one temperature 
to another and also promotes uniform temperature distribution to the | 
comparatively thin layer of compound in contact with it. 

3. Comparative ease in assembling and disassembling cell and cleaning. 

This type of cell permits the use of a very small amount of insulating 
material to insulate the electrodes, Mycalex has been found to be a satisfactory 
material for this purpose due to the fact that it can be machined to size and 7 
has good insulation resistance characteristics over the temperature range at cay 


Thermometer Guarded ends of 


wel/ inner electrode 
ath. 
ta) age 


ada 


—_ 


Dimensions of ce/! 
approximately half 
size except distance 
between inner and 
outer electrodes 
0.05 in. 


Metal parts- 
Plated brass 
Insulating parts - 


Fic. A3.—Apparatus for Volume Resistance - Temperature Characteristics Test. thie z 
which these compounds are normally tested. Also, it apparently is unaffected pee ‘b 
by the solvents used in the cleaning operation. oe 


ring and to hang the cell in an oven by a hook fastened through a hole drilled 

in the protruding stem. Upon heating, the outer cylinder will slide away from 

the inner electrode and both parts will drain fairly clean of the compound. 
In order to speed up this cleaning, the flame of a bunsen burner may be applied 
directly to the cell after removing the cap and suspending the cell by the 
protruding stem. Further application of the flame to the cylinder and inner 
electrode after they separate will bapidly remove most of the compound and 


the final cleaning of each part can be accomplished by suitable solvents. es: 
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TENTATIVE METHODS OF TESTING SHEET AND TAPE 

ATES MATERIALS FOR DIELECTRIC 
STRENGTH! 7 


£ 
A.S.T.M. Designation: D149-33T 


This is a Tentative Standard, published for the purpose of eliciting criticism 


and suggestions, and as such is subject to annual revision. nevi 


IssUED, 1922; REVISED, 1923, 1924, 1926, 1927, 1930, 1931, 1932, 1933. 


1. These methods are intended to determine the dielectric 
strength of sheet and tape insulating materials except (a) rubber 
insulating tape, which should be tested in accordance with the Tenta- 
tive Specifications for Rubber Insulating Tape (A.S.T.M. Designation: 
D 119-32 T) of the American Society for Testing Materials,? and 
(b) friction tape for electrical purposes which should be tested in 
accordance with the Tentative Specifications for Friction Tape for 
_ General Use for Electrical Purposes (A.S.T.M. Designation: D 69 - 
32 T) of the American Society for Testing Materials.* 

Since the dielectric strength of sheet and tape materials is depend- 
ent upon the time of application of the electrical tension, two tests 
differing in time duration are included as A, Short-Time Dielectric 
Strength Test, and B, One-Minute Step-by-Step Dielectric Strength 
Test, respectively. 

A third test, designated as an Endurance Dielectric Strength 
Test, is included under C. It shows the relative dielectric strength 
of different flexible sheet and tape insulating materials at high tem- 
perature when subjected to electrical tensions for relatively long 
periods. 

It should be noted that the results obtained with the electrodes 
specified for sheet material will differ from those specified for tape 
material (Section 3) and will not be comparable because the apparent 
dielectric strength of thin materials varies with the area of the 
electrodes. 

Sheet materials are divisible into two general classes: (1) thin, 
flexible materials, easily bent or wrapped around conductors, and 
(2) laminated materials, slightly flexible or rigid. 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. J. A. Scott, 
Secretary of Committee D-9 on Electrical Insulating Materials, General Electric Co., Schenectady, 
N. Y. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 930, 926 (1932); also 1933 Book of 
A.S.T.M. Tentative Standards, pp. 893, 889. 
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(1) Tests on thin flexible materials at room temperature : shall bist ae 
be made in accordance with Method A Short-Time Dielectric se 
Strength Tests as specified in Sections 2 to 12; with Method B = alae ; 
One-Minute Step-by-Step Dielectric Strength Test as specified 
in Sections 13 to 22, or with Method C Endurance Dielectric | 
Strength Test as specified in Sections 23 to 28. are 
(2) Tests on laminated sheet materials at room temperature re “2 
shall be made in accordance with the special instructions covered _ = ey oa 
under Dielectric Strength Tests on Laminated Materials in Sec- _ Ke i 
tions 29 to 33. an 
Ane wil thes APPARATUS io 29031 


2. (a) Any well-designed, high-voltage transformer connected to High-Voltage 
an alternating current supply, having as nearly a true sine wave as ‘*™sformer. 
possible, may be used, The transformer and the source of supply of  —>_ 
energy shall be not less than 2 kva. for voltages of 50,000 volts or less, s 
and not less than 5 kva. for voltages above 50,000 volts. The fre- an 
quency shall not exceed 100 cycles per second. FA a 

(6) Regulation shall be so controlled that the high-tension testing @ 
voltage taken from the secondary of the testing transformer can be ie iy 
raised gradually from any point and in no case more than 500 volts 
at a step. The control may be made by generator field regulation, 
with an induction regulator, or with a variable ratio auto transformer. 

Any method of regulating the voltage is satisfactory which does not 
distort the wave more than 10 per cent from a sinusoidal shape. r 

(c) The voltage may be measured by any approved method bt a 
which gives root-mean-square values, preferably by means of a volt- 
meter connected to a special voltmeter coil in the high-tension wind- . 
ing of the testing transformer, or to a separate step-down instrument sinensis 
potential transformer. A voltmeter on the low-tension side of the 2 
transformer is satisfactory, if the ratio of transformation does net ctousetk 
change under any test condition. An electrostatic voltmeter prop- on 
erly calibrated in the high-tension circuit is also satisfactory. A 
spark gap may be used to check the readings at very high potentials. ‘inal 

(d) Some protection is desirable in the high-tension circuit of | i 
testing transformers where the potential is 25,000 volts or over, : : 3 
prevent dangerous surges and limit the current when the test specimen As 
is punctured. It is, however, desirable to have as much energy avail- — 
able as possible when puncture occurs. If impedance in the form of 
choke coils is used in series with the high-tension terminals, it should _ 
not be greater than that which will limit the high-tension current t 
double the normal rated current of the pee transformer. 
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When a spark gap is used, a non-inductive resistance of about 
one ohm per volt should be inserted in series with one terminal of the 
spark gap, to damp high-frequency oscillations at the time of break- 
down and limit the current flow. This resistance shall be as near the 
gap as possible. If the test is made with one side grounded, this 


resistance shall be on the ungrounded side of the circuit, and if neither 


side is grounded, the resistance shall be inserted one-half on each side 
of the spark gap. Water tube resistors are preferable to carbon for 
this purpose, as carbon resistance may be materially decreased by the 
passage of current. 


{e) The apparatus used and the method of measuring the voltage 


an stan shall meet the requirements of the Standards of the American 


es. 


Institute of Electrical Engineers. 
3. The electrodes shall be of brass or copper with flat polished 


aervomnnT contact surfaces. For sheet material they shall be cylinders 2 in. 


Surrounding 


Medium. 


Condition of | 


Electrodes. 
Position of 
Electrodes 
and 
Specimen. 


(50.8 mm.) in diameter and 1 in. (25.4 mm.) in length with the edges 
rounded to a radius of } in. (6.35 mm.). For tapes the electrodes 
shall be cylindrical oad } in. (6.35 mm.) in diameter with edges 
rounded to a radius of # in. (0.8 mm.) and the upper movable one 
shall weigh 0.1 lb. (45.4 g.) = 0.005 Ib. (2.3 g.). alirgest (8) 


4. (a) The test specimens may be of any convenient size, but 
the total area of the specimens of one sample of material shall be 
sufficient to permit making at least ten satisfactory tests. 

(b) The specimens shall be representative of the material to be 
tested, care being taken to select material which is free from abnormal 
defects such as blisters, wrinkles, cracks, etc. 

sovig 


5. The tests shall be made in air with the specimen at room 


temperature. 

6. The testing electrodes shall be kept clean and polished. 

7. (a) The electrodes shall be self-aligning, and shall be placed 
exactly opposite one another with the specimen in a horizontal plane 
between them. 

(6) The electrodes shall be so mounted as to preclude any sur- 
face burning of the tape whatever and to prevent flashovers. If 
flashovers occur either over the edge of the tape or from the upper 
electrode to an adjacent lower electrode, or if the punctures in the 
tape are accompanied by a burning or charring of the surface of the 
tape, all the voltage readings obtained in making the test will not 
be reliable and shall be discarded and a new specimen tested. 
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8. The edges of tapes shall be clamped between blocks of insu- _ 
lating material under a pressure of approximately 100 lb. per sq. in. 
to prevent flashover occurring before puncture. 
Note.—In the Appendix a device is shown which has been found satisf; s 
for these tests. 
9. Starting at zero. the voltage shall be increased uniformly to apptication 
breakdown at a rate of 0.5 kv. per seconds, except that if break- of Voltage. 
down occurs at this rate in less than 40 seconds, the rate shall be 
decreased so that breakdown will occur in not less than 40 seconds. 
If the material fails at less than 5 kv., the minimum time shall be mor 
reduced from 40 seconds to 20 seconds. i 
10. Unless otherwise specified, ten tests shal] be made and the Number of 
Bi of these ten puncturing voltages shall be taken. a 
. (a) The thickness shall be measured near the point of Thickness. 
iets with a machinist’s micrometer graduated to 0.001 in. and 
having anvil and spindle surfaces not less than 0.24 in. and not aa 
greater than 0.26 in. in diameter. 


NotEe.—The micrometers specified in the Tentative Methods of Testing 
Sheet and Tape Electrical Insulation for Thickness (A.S.T.M. Designation: 
D 374 — 33 T) of the American Society for Testing Materials! are suitable for this _ 
purpose. 

(b) The number of thickness readings on the specimen shall be 
equal to the number of punctures made under Section 10. In the 
case of tapes, the readings shall be distributed along the center line © 
of the specimen in such manner as to represent closely the Ain i 
at the points of puncture. - 

12. Unless otherwise specified, the report shall include the Report. 
following: 

(a) The thickness of the specimen at each puncture; 7 uae 

(6) Total volts and volts per mil of thickness at each puncture; — 

(c) The average, maximum and minimum volts at puncture per — 

mil of thickness for each sample; 

(d) The room temperature; 

(e) The re'ative humidity, in per cent; 

(f) The duration of the test. 


ms B. One-Minute Step-by-Step Dielectric Strength Test 
APPARATUS 
13. The apparatus shall consist of the high- voltage transformer Apparatus. 


aud the electrodes specified in Sections 2 and 3. ag 


1 See p. 860. 
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832 METHODS OF TESTING SHEET AND TAPE FOR DIELECTRIC STRENGTH 


TEST SPECIMENS ot 
The test specimens shall be as specified in Section 4. 

Specimens. 
PROCEDURE 

Surrounding 15. The tests shall be made in air with the specimen at room 


Medium. temperature. 
a 16. The testing electrodes shall be kept clean and polished. 


Position of 17. The electrodes shall be self-aligning, and shall be placed 
— exactly opposite one another with the specimen in a horizontal plane 
Specimen. between them. 
18. The edges of tapes shall be clamped between blocks of insu- 
lating material under a pressure of approximately 100 lb. per sq. in. 
to prevent flashover occurring before puncture. 
oe Nore.—In the Appendix are shown two different devices which have been found 
' satisfactory for these tests. 
Application 19. An initial voltage shall be applied equal to 40 per cent of 
of Voltage. the breakdown voltage in the short-time test, adjusted as shown in 
the following table. The voltage shall then be increased in incre- 
ments as indicated in the table, up to failure, \eing held at each 
step for one minute. The change from each step to the next higher 
shall be made within 10 seconds. 
Breakpown KILOvOoLTS Down VOLTAGE INCREMENT 
SHort-Tawz MetHop To NEAREST or INCREASE 
12.5 kv. or less : J 0.5 kv. 
over 12.5to 25 kv., inclusive / 1.0 “ 
over25 “ “ 25 “ 
over 50 “ 100 “ . 5.0 “ 
over . 10.0 “ 


Breakdown voltage by short-time method = 41 kv. 
otra 40 per cent of breakdown voltage = 16.4 kv. poid 
; aun Initial voltage obtained by adjusting 40 per cent of breakdown voltag 
Fits 5 Voltage will be increased in increments of 2.5 kv. 
Therefore, second step = 20.0 kv., etc. 

Number of _—«-20.: Five tests shall be made and the average of these five punc- 

Tests. turing voltages shall be taken. 

Thickness. 21. The thickness of the specimen shall be measured at each 
puncture, using a ratchet micrometer graduated to 0.001 in. and 
having a circular foot not less than 0.240 in. nor more than 0.260 in. 
in diameter. 

Report. ...—~-:22.:«The report shall include the following: 


(a) The thickness of the specimen at each puncture; 
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+ if ee volts and volts per mil of thickness at each puncture; 
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(c) The average, maximum and minimum volts at pu 
mil of thickness foreach sample; 
(d) The room temperature; 
(e) The relative humidity, in per cent; 
(f) The duration of the test; ‘e 
(g) The value of the initially applied voltage and the value of sont 


the voltage at each step. 

lac 

plane te one Both C. Endurance Dielectric Strength Test 


APPARATUS 
. 23. The apparatus shall consist of the high-voltage transformer Apparatus. 
iq. in. specified in Section 2. 
24. (a) The specimens shall be made by wrapping the mate- Test 
| found rial, in tape form with one-quarter lap, one-half lap, butt jointed or 5°*™*™ 
as sheets, on brass tubes. The tubes shall be, for sheets and for tape 
up to 13 in. in width, about 36 in. in length and 1 in. in outside diam- 
wn in eter. For tapes wider than 14 in., the tubes shall be 2 in. in outside 
incre- diameter. The sample shall be built up to the desired thickness, 
each simulating practical conditions, winding all layers of tape in the same 
igher direction. 
(b) A smooth layer of metal foil shall then be wrapped over the 
insulation for a distance of 24 in., leaving 6 in. of insulation uncovered 
at each end of the tube. The metal foil shall be bound in place with 
a wrapping of adhesive tape which shali extend the full length of the 
tube in order to protect the insulation at the end from corona discharge. 
(c) A thermocouple shall be applied to the metal foil near the 
center of the tube and held in place by the adhesive tape. 


PROCEDURE 

25. The specimen shall be mounted in an oven and a temperature 
of 100 C. (212 F.) maintained during the test. Provision shall be 
made for so mounting the specimen that the tube may be connected 
to the high voltage side of the circuit with the metal foil sheath and 
thermocouple connected to ground. 

26. A voltage equal to 10 per cent of the breakdown voltage (to Application 
the nearest kilovolt) obtained in the short-time test (Method A) shall °f Y°!#ee- 
be applied and maintained for 30 minutes. The voltage shall then be : 
increased by steps of 20 per cent of the initial value until puncture Sy 
occurs, the voltage being held at each step for 30 minutes. haa 

27. The temperature of the sample as indicated by the thermo- Temperature 
couple shall be observed at intervals during the test and recorded at ®esdines. 
the end of each 30-minute period. It will be found that the tem- 
perature rises gradually until just before breakdown when the tem- 
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_ perature increases rapidly. During this latter period, temperature 

_ readings shall be recorded at frequent intervals. 
Report. --—S». 28. (a) The results shall be plotted using time, expressed in 
hours, as abscissas, and temperature, in degrees Centigrade, as ordi- 
a “nates. In addition to time as abscissas, the values of applied kilovolts 
shall be indicated since the value of kilovolts increases uniformly with 
oe time. The significant values to be taken from the curve and reported 


(1) Duration of test; 
(2) Breakdown voltage; ; 
($) Temperature of specimen at breakdown; = | 
(4) Rate of temperature rise during test. 
(b) The report shall also include a description of the specimen 
and its preparation, the thickness of the insulation and the number of 
layers of insulation. 


Dielectric Strength Tests on Laminated Materials: 


& ‘.  o 29. For testing laminated sheet materials the procedure described 
ae in Method A, Short-Time Tests, Sections 2 to 12 and Method B, 
a Step-by-Step T est, Sections 13 to 22 shall be modified in accordance 
with Sections 30 to 33. 
Surrounding 30. All tests shall be made under oil maintained at normal room 
Medium. temperature. 
Conditioning. 31. Exposure to humidity has little effect on dielectric strength 
as long as the relative humidity is below 85 per cent. It is not 
eS lative h to condition specimens or to test them under specified 


relative humidities when materials are intended for use where the 
relative humidity does not exceed 85 per cent. 
Position of 32. Tests may be transverse or parallel to the laminations, or 
a both, depending upon whether the stress on the material when in use 
Specimen. is to be transverse or parallel to the laminations, or both. 
i einies (a) Transverse tests shall be made between the standard 2-in. 
(ee Note.—Surface creepage and flashover at the higher voltages may be pre- 
ma vented by puring around the electrodes any high-grade insulating compound which 
will form a good bond with the material and with the electrodes. Sealing wax and 
_ phenolic resin varnish have been successfully used under certain conditions. In 
- applying this protective compound, care must be taken to prevent voids under the 
of the electrodes. 
preraroginet (b) For tests parallel to the laminations, the material] shall be 
cut into sections 2 in. square. Holes shall be drilled into opposite 
,- of each section so as to line up with each other, the inner ends 
of the holes being 4 in. apart. Metal electrodes shall be used, the 
ends of which exactly fit the ends of the holes. Thus, in ffect, the 
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of hole should be approximately one-fourth the thickness of the speci- 

men. For very thin specimens it may be necessary to use a as 0 
ratio of drill size. Results shall be expressed in total kilovolts break- 
down. 
33. For the Short-Time Method five tests shall be sufficient, and — of 
for the Step-by-Step Method three tests. 


Tests on Both Thin and Laminated Materials at Different Temperatures: ee ee 

34. Where the test materials are to be used at other than room | 
temperature, their dielectric strength characteristic should be ascer- 
tained over the operating range of temperature. 

35. Temperature control shall be obtained by the use of an air Apparatus. 
oven (or refrigerator) in the case of thin materials, or by the use of 
an oil bath, in the case of laminated materials. Po ae 

(a) T he air oven should be provided with some means of cir- ert: 
culating the air, so that approximately constant temperature is main- 
tained around the test specimen, and with a thermometer or thermo- | 
couple for measuring the temperature as near the point of test as 
practicable. Any well-designed oven of sufficient size to hold the 
test equipment is satisfactory for this purpose. j 

(b) The oil bath should be provided with some means for cir- _ 
culating the oil, so that the temperature is substantially uniform 
around the test specimens, and with a thermometer or thermocouple 
for measuring the temperature as near the point of test as practicable. 

36. The test material shall be subjected to the test temperature, 
before voltage is applied, for a period in minutes equal to half the 
thickness of the specimen in mils. 

The tests shall cover the operating range of temperature to which 
the test material is to be subjected. Where this range is considerable, 
tests should be made at not less than four points, so that a curve of 
dielectric strength (volts per mil) against temperature may be plotted. 

These points should include the maximum and minimum operating 
temperatures. The number of tests at each temperature shall be as Soe 
specified in Sections 10 and 33. 


of 
APPENDIX 


Figure Al shows the multiple electrode form of tape tester.1 In this type, a 
strip of tape is held under pressure between rubber washers encircling the 
electrodes. 

The washers, having center holes not smaller than § in. in diameter, are 
cemented to two insulating blocks, A, which in turn are fastened to two rigid 


1A detailed drawing of the tape tester may be obtained from Mr. J. A. Scott, Secretary of 
Committee D-9 on Electrical Insulating Materials, General Electric Co., Schenectady, N. Y. ry 
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main blocks, B. Upper block, B, is hinged along one side and fitted with 

pasney along the other to lock the two blocks together. A handle, operating 

_ cams through a common shaft, forces lower block, B, upward against upper 
block, B, the latter restrained by a set of springs along each side. 

a There are ten lower electrodes which are fixed to a common bus bar, E. 

_ The upper electrode, G, is movable and may be inserted into any of the bushed 


or : holes, F, which serve to align the upper electrode with the corresponding lower 


Tape Specimen, 


ow pis off 


silt 


age To 


t--- 


a ie Fic. Al.—Apparatus for Dielectric Strength Test on Tape. 
electrode. Voltage is applied between the upper and lower electrodes by 
direct connection to the upper electrode and by connection to the common 
bus bar through terminal, JT. The electrodes are cylindrical brass rods } in. 
(6.35 mm.) in diameter with edges rounded to a radius of # in. (0.8 mm.). 
The weight of the upper electrode is 0.1 Ib. (45.4 g.). 
After the tape is secured in position, the test is made by moving the upper 
electrode successively from hole to hole until the specified number of punctures 
have been obtained. 
As carbon is formed during tests, the successful operation of the device 
- depends upon keeping the parts clean. When cleaning the electrodes, care 
should be taken not to change their form. The rubber washers may require 
replacement from time to time. 
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TENTATIVE METHODS OF TEST 


FOR 
GRADING NATURAL MICA ACCORDING TO SIZE, 
COMMERCIAL QUALITY, AND THICKNESS! 


A.S.T.M. Designation: D 351-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1932; REVISED, 1933. 


1. These methods cover tests for the grading of all natural scope. 
block mica and mica splittings for general use according to size, 
commercial quality, and thickness. 


Be: GRADING ACCORDING TO SIZE 


2. Natural mica shall be graded according to the area of the 
usable rectangle which can be cut from the specimen and the minimum 
dimension of one side. The mica in the usable rectangle shall meet 
the quality requirements specified by the purchaser. 

3. The tentative standard A.S.T.M. chart shown in Fig. 1 (Plate .s.T. 
I) shall be used for grading natural block mica and mica splittings “™** 
according to size. 


~ 


M. 


of 


4. The specimen to be graded shall be laid upon the chart so Method of 
that it covers point O and has its maximum and minimum dimensions St™#4"€ for 


Size. 


extending along and covering the lines OA and OB, respectively. The 
specimen should be shifted until its usable area completely covers 
te largest rectangle determined by a diagonal extending from point 
O to or beyond a point on any of the curves, Nos. 6, 53, 5, 4, 3, 2, 1, 
or A-1. The number of the curve at greatest distance from O cut 
by the diagonal of the rectangle designates the grade of the specimen, 


Note.—The A.S.T.M. chart complies closely with the following so-called India 
grading scale, in general use for many years: 
MINIMUM 
AREA OF RECTANGLE, DIMENSION 
SQ. IN. 

60 to 79} 

48 to 59] 

36 to 47} 

15 to 23} 

10 to 143 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. J. A. Scott, 
Secretary of Committee D-9 on Electrical Insulating Materials, Genera! Electric Co., Schenectady, N. Y 
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DETERMINATION OF COMMERCIAL QUALITY ik 


5. The commercial quality of mica shall be judged in terms m 
the following scale: 


23 


Cl Free of all talsered ont vegetable inclusions, stains, air inclusions, 
ges lihadiiiias waves or buckles. Hard transparent sheets. 

Clear and Free of all mineral and vegetable inclusions, cracks, waves, and 
Slightly Stained buckles but may contain slight stains and air inclusions. 


Free of mineral and vegetable inclusions and cracks. Hard. 


Pair Stained. .... Contains slight air inclusions and is slightly wavy. 


Free of mineral inclusions and cracks but contains air inclusions, 


Good Stained.... { some vegetable inclusions and may be somewhat wavy. 


Free of mineral inclusions and cracks but may contain con- 
NE sens oe siderable clay and vegetable stains and may be more wavy 
and softer than the better qualities. 
Black Stained 
Same as Stained but contains mineral inclusions. 


Note.—It is proposed to prepare a set of master standards complying with the 
above descriptions, from which sets of photographic prints or transparent auto- 
chrome plates can be furnished. 


THICKNESS 


6. (a) Measurements of the thickness of mica shal! be deter- 
mined with a machinist’s micrometer as specified in the [lentative 
Methods of Testing Sheet and Tape Electrical Insulation for Thick- 
ness (A.S.T.M. Designation: D 374-33 T) of the American Society 
for Testing Materials.'. In determining thickness of mica which 
must be held to close tolerance or where two or more specimens are 
to be measured at once, Method A shall be used. Where the maximum 
accuracy is not required, Method B may be used. 

(6) Because of the abrasive nature of mica, the micrometer 
shall be tested frequently for conformity to the requirements specified 
in the Tentative Methods D 374. The anvil and spindle shall be 
cleaned as frequently as necessary to prevent the accumulation of 
mica dust on their surfaces and to preserve the accuracy of the measure- 
ments. To clean, the micrometer shall be closed lightly on a clean 
sheet of bond paper and the paper moved between the surfaces. 

Note.—Care must be exercised in moving from one measurement location to 
another to maintain the surfaces of the anvil and spindle parallel to the surfaces 


of the specimen at all times so as to avoid scratching the mica and accumulating 
mica dust under the micrometer surfaces which will cause false readings. 


1 See p. 860. y 
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Fig. 1—A.S.T.M. Chart for Grading Natural Block M 
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_ TENTATIVE METHODS OF TESTING UNTREATED _ 

PAPER USED IN ELECTRICAL INSULATION! ee: 

A.S.T.M. Designation: D 202 -33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IsSUED, 1924; REVISED, 1925, 1926, 1927, 1928, 1929, 1930, 1932, 1933. i ; 
1, These methods are intended to apply to untreated paper to nie 
be used as an electrical insulator or as a constituent of a composite 
material] used for electrical insulating purposes. 
4 SAMPLING 
a 2. (a) From shipments consisting of rolls, a sample of at least Sampling. 
1 sq. yd. in area, cut across the entire width of the roll, shall be taken Lille 
from every tenth roll in the shipment. From other shipments such . 
as sheets or pads of tape, samples of equivalent area shall be taken in aide, 
such a manner as to be equally representative of the shipment. In 
no case shall less than three samples be taken. 


Note.—It is recommended that several turns of paper from each roll sampled 
be torn off and discarded before the samples are taken. 


(b) The tests for physical properties shall be made upon each 
sample. 

(c) The tests for acidity, moisture content, size,? ash and for 
identification of fibers? shall be made in duplicate upon portions taken 
from a composite sample. This composite sample shall be made up 
of a sufficient number of small pieces, each of approximately 6.5 sq.cm. 
(1 sq. in.) in area taken in nearly equal amounts from each of the 
samples taken in accordance with Paragraph (a). 

(d) The required number of samples shall be taken at equal 
intervals across the sheet, the two end samples being taken at the 
edges of the sheet after removing any damaged paper. When it is 
not possible to secure the required number of specimens in this manner 
in going once across the sheet, the selection across the sheet shall be 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. J. A. Scott, 
Secretary of Committee D-9 on Electrical Insulating Materials. General Electric Co., Schenectady, 
N.Y. 


* The tests for size, identification of fibers, and folding endurance do not appear in these methods 
but will be included as soon as the tests are developed by the committee. 
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repeated as many times as necessary until the required number of 
specimens is secured. 
CONDITIONING SAMPLES 


Condi- 3. Samples shall be conditioned in air maintained at a relative 
‘oning- humidity between 60 and 65 per cent as measuted with a sling psy- 
chrometer or its equivalent. The temperature of the air shall be 
maintained as constant as possible at some temperature between the 
limits of 20 and 30° C. (68 and 86° F.). The samples should remain 
_ in the conditioned air for not less than 4 hours prior to the tests and 
_ should be supported so as to allow a free circulation around each 
sample. The following physical tests shall be made in the condi- 
tioned air: tensile breaking strength, tearing strength, bursting 
‘strength, folding endurance,' air resistance, dielectric strength and 
thickness. 
MOISTURE CONTENT 
Apparatus. 4. A weighing bottle, evaporating dish, thermometer, constant- 
temperature oven, chemical balance and desiccator are necessary for 
the test. - The weighing bottle should be of convenient size, about 
. : 65 mm. (2.56 in.) in height and 45 mm. (1.77 in.) in diameter with a 
ice wide mouth provided with a ground-glass stopper. The chemical 
‘i iit balance should be sensitive to 0.1 mg. 

Specimen. 5. The moisture content figure is used to calculate the percentage 
of acidity, size, and ash of the paper to the bone-dry basis. It shall 
be determined on 2 to 5-g. samples selected in accordance with 
Section 2 (c). 

If the moisture content of the paper as received at the purchaser’s 
works is desired or at any other stated time, it shall be made on the 
sample taken at the definitely stated time by cutting small pieces of 
approximately 6.5 sq. cm. (1 sq. in.) in area from the required number 
of rolls or pads of tape in accordance with Section 2 (a) and imme- 
diately placed into an air-tight container. 


A Nore.—Since paper adjusts itself, as regards moisture content, to the humidity 
meee of the surrounding atmosphere in a very short time (2 or 3 minutes), special care 
ba must be exercised to transfer rapidly the sample from the roll or bundle to the con- 
tainer and from the container to the weighing bottle. 

Procedure. 6. The sample before drying shall be weighed in the tared bottle 
with the stopper in place. The bottle shall then be placed in the 
oven at 100 to 105° C. (212 to 221° F.), the stopper removed and laid 
alongside of the bottle and the contents transferred to the drying 
dish. After one hour, while still in the oven, the sample shall be 
replaced in the weighing bottle, and the bottle stoppered and trans- 


1 The tests for size, identification of fibers, and folding endurance do not appear in these methods 
but will be included as soon as the tests are developed by the committee. 
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ferred to the desiccator. The stopper should be removed while the 
bottle cools. When the specimen and the bottle have cooled to 
room temperature, the stopper shall be replaced and the bottle with 
its contents weighed. This process shall be repeated at intervals of 
one hour until the difference in weight between two successive weigh- 
ings is not more than 0.2 per cent of the weight of the specimen. 

Note.—The weighing bottle or sample should not be touched with the fingers 
during this test. 


7. The moisture content shall be expressed: 
od (a) as a percentage of the weight of the dry sample, and oe 


(b) as a percentage of the weight of the undried sample. 


8. The thickness shall be determined in accordance with the 
Tentative Methods of Testing Sheet and Tape Electrical Insulation 
for Thickness (A.S.T.M. Designation: D 374 — 33 T) of the American 
Society for Testing Materials.! 

9. Specimens shall consist of the original samples obtained 
in accordance with Section 2 (a). 

10. At least five measurements of the thickness shall be taken 
at regular intervals across the entire width of each specimen. 

11. The average, maximum, and minimum thicknesses obtained 
on each specimen shall be reported. 


: TENSILE BREAKING STRENGTH 


12. (a) A testing machine of the dead-weight pendulum type 
suitably designed for testing paper shall be used. The machine shall 
preferably be power driven. 

(b) The capacity of the machine shall not exceed 113 kg. (250 Ib.). 

(c) The machine shall be graduated to read 1 lb. or 1 kg. or 
less per scale division for testing paper breaking at 22.7 kg. (50 lb.) 
or over, and to 0.5 lb. or 0.5 kg. or less for testing paper breaking 
under 22.7 kg. (50 Ib.). 

13. From each of the samples selected in accordance with Sec- 
tion 2 (a), specimens shall be cut at least ten in the machine direction 
and if practicable, ten in the cross-machine direction. The speci- 
mens shall not exceed 2.54 cm. (1 in.) in width and shall be 25.4 cm. 
(10 in.) in length with clean-cut edges. 

14. (a) The ratio of the clearance distance between jaws to the 


THICKNESS 


idth of the specimen shall not be less than 5 to 1 nor more than 


Specimens. 


Number of 
Measure- 
ments. 


Report. 


Apparatus. 


Specimens. 


Procedure. 


Apparatus. 
: 
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MeErHops or INSULATING PAPER 
a (b) The rate of travel of the movable jaw shall be constant. It 
ia shall preferably be 30.5 cm. (12 in.) per minute, but it may be within 
the limits of 28 cm. (11 in.) and 33 cm. (13 in.) per minute provided 6.4 
it is constant. gl 
ome (c) All readings obtained when the paper breaks at or in the sp 
jaws shall be rejected. ph 
Report 15. (a) The results of the machine-direction specimens and the (1 
cross-machine-direction specimens shall be reported separately. he 
n (b) The results shall be reported in kilograms or pounds together 


with the width of the specimen in centimeters or inches and also the 
average thickness. 
= y3 (c) The maximum, minimum, and average breaking load shall 
tag be reported for the machine direction and the cross-machine direction. 
ae 


TEARING STRENGTH 


Apparatus. 16. The testing machine shall be of the pendulum impulse type 
so designed as to produce a tear approximately 4.2 cm. (1.66 in.) 
long. ‘The knife mounted on the machine to cut the slit for the tear 
shall be maintained sharp. 

Specimen. 17. The specimens shall be taken from the original samples 

wena obtained in accordance with Section 2 (a) and shall be cut 6.3 cm. 
—. 5 in.) in width and at least 6.3 cm. (2.5 in.) in length. Enough 

___ specimens shall be cut so that at least five readings in the machine 

a direction and five readings in the cross-direction, if possible, can be 

obtained for each original sample. 

Method. 18. Enough paper shall be torn so that the readings on the 

machine shall be not less than 10 nor more than 20 g., unless one 
paper alone yields a reading greater than 20 g., in which case only one 
paper shall be torn at one time. The specimens shall be so arranged 
that an equal number of tears originating from opposite edges of the 
specimens will be produced. Readings obtained when a tear devi- 
a. more than 6.3 mm. (0.25 in.) from a straight line, shall be rejected. 


aie The readings obtained shall be multiplied by the instrument constant : 
corresponding to the number of sheets torn. ( 
Report. 19. (a) The tearing strengths obtained on the machine-direction t 
specimens and on the cross-direction specimens shall be reported s 
_separatciy in grams. 

e-  .tubevodt (6) The average, the maximum, and the minimum tearing 
strengths shall be reported for the machine-direction specimens. If P 


possible, similar results shall be reported for the cross-direction 
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BURSTING STRENGTH 
20. The testing machine shall have a circular flexible diaphragm Apparatus. 
6.44 sq.cm. (1 sq.in.)in area. The pressure chamber shall be filled with 
glycerin or other suitable pressure medium and shall contain no air 
spaces. The test specimen shall be held in position over the dia- 
phragm in a clamp having a circular hole approximately 6.44 sq. cm. 
(1 sq. in.) in area so that the diaphragm will force the paper into the 
hole when pressure is applied under the diaphragm. The pressure 


Fic. 1.—Apparatus for Absorption Test. 
exerted on the diaphragm shall be indicated on a dial, graduated to | 
at least 0.23 kg. (0.5 lb.) for papers giving bursting strengths 18 kg. __ 
(40 lb.) or under. A dial graduated 0.45 kg. (1 lb.) may be used in 
testing papers which give higher bursting strengths. The machine 
may be either hand-operated or power-driven, the latter being prefer- 
able. 


21. If practicable, the specimen shall be so cut from the stock specimen. 
as to permit ten bursting tests on a line across the sheet or roll. 

22. Ten bursts shall be made, five with one side of the paper Procedure. 
uppermost and five with the other side uppermost. The testing 


= 
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machine shall be driven at a uniform speed of 120 r.p.m. until the 
specimen bursts. 


Report. 23. The report shall include the average, the maximum, and the 
minimum results obtained. 

Apparatus. 24. A suitable container and support for specimens and scale is 
shown in Fig. 1. 

Specimens. 25. Ten strips 2.5 cm. (1 in.) in width and at least 12.5 cm. 

(S in.) in length shall be cut from the samples obtained in accordance 

cae: with Section 2 (a), five being cut parallel with the machine direction 

pF a = paper and five being cut parallel with the cross-direction of the 


Procedure. "26. The specimens shall be suspended vertically with one end 
aa ahi - dipping 3.2 mm. (0.125 in.) in distilled water at room temperature. 
.eaID After five minutes of suspension, the rise of the water in the paper 
above the water level shall be noted. The rise may be measured by 
reading directly from the scale the height of absorption. 
27. The rise of water shall be reported in millimeters to the 
nearest 3 mm. or in inches to the nearest } in. 


MIL WEIGHT PER REAM 
Apparatus. 28. A wide sharp knife, chemical balance and weighing bottle are 
necessary for the test. 
Specimens. 29. Duplicate specimens shall be taken from as widely separated 


portions as possible from each of the samples obtained in accordance 

with Section 2 (a) and conditioned in accordance with Section 3. 
Procedure. 30. (a) Each specimen while in the conditioned atmosphere 
(see Section 3) shall be cut accurately to any convenient size, for 
example, 232.3 sq. cm. (36 sq. in.) in area, and accurately weighed. 
Specimens of sufficient size to weigh at least from 3 to 5 g. (0.11 to 
0.18 oz.) should be taken. If it is not possible to do the weighing in 
the conditioned atmosphere, the specimen shall be placed in a weigh- 
ing bottle and tightly stoppered with a ground glass stopper before 
being removed from the conditioned atmosphere. The thickness of 
each specimen shall be determined in accordance with Sections 8 to 11. 
(b) Mil Weight per Ream of Any Size.—The mil (or point) weight 
in pounds per ream of any size may be calculated from the following 


formul 
W = 0.0022083—— ova bas: 
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where m = the weight of the specimen expressed i in grams; a sd 
——s = the average thickness of the specimen expressed in mils 
(thousandths of an inch); 

_ @ = the area of the specimen expressed in square inches; 
__ § += the area of one sheet in the basic ream expressed in square 
inches; 
N =the number ofsheetsintheream. = 

NoTEe.—0.002205 is contracted from 0.00220462. 

Note.—The following formulas may be used to calculate the mil weight in 
pounds per ream for reams of particular sizes, provided a specimen of exactly 232.3 
Sq. cm. (36 sq. in.) is used: ; 
Ream of 24 by 36 in., 480 sheets. 'o 


Bit.A 


where m=the ome of specimen expressed in grams; 
t= the average thickness of the specimen in mils (thousandths of an inch 1: 
25.40 is contracted from 25.3972224 


Ream of 24 by 36 in., 500 sheets, > 


where m and f are the same as above and 26.45 is contracted from 26.45544. ss 


m 
W = 26.45 


Note.—The ream weight may be obtained from the above formulas by omitting 
the thickness 


(c) Weight per Unit Volume.—The weight in pounds per cubic 
foot (density) may be calculated from the following formula: Soidibty 
D =3810 wach 


where m = the weight of the specimen expressed in grams. 
jain t = the average thickness of the specimen expressed in mils 
(thousandths of an inch). 

a = the area of the specimen expressed in square inches. 

NotTe.—3810 is contracted from 3809.58336. 

Note.—To convert weight in pounds per cubic foot to mil weight in pounds 

per ream of 24 by 36 in., 480 sheets, multiply by 0.24; to convert to mil weight in 

pounds per ream of 24 by 36 in., 500 sheets, multiply by 0.25. 

| 31. The weight in pounds per cubic foot or the mil weight per 
ream shall be reported. The size of the ream must be given when the 
mil weight per ream is reported. 


AIR RESISTANCE 
32. (a) The instrument shall consist of two aluminum open-top 
cylinders, one of which is inverted and slides into the other which is 
fixed. The movable cylinder shall “ provided with a circular aper- 
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ture in the closed end and a flat ring clamp for holding the paper 
specimen across this aperture. 
a (b) The fixed cylinder shall be 25.4 cm. (10 in.) in height and 
_ shall have an external diameter of 8.60 cm. (3.38 in.) and an internal 
diameter of 8.25 cm. (3.25 in.). Four slender bars, each 18.5 cm. 
~ (7.3 in.) long, 3 mm. (0.12 in.) wide and approximately 1.5 mm. 
- (0.06 in.) thick shall be mounted vertically and equi-distantly on the 
_ inner surface of the fixed cylinder to act as guide tracks for the movable 
_ cylinder. The movable cylinder shall be graduated in units of 50 ml. 
and shall have a total range of 350 ml. It shall be 25.4 cm. (10 in.) 
high and shall have an external diameter of 7.62 cm. (3.00 in.) and an 
internal diameter of 7.35 cm. (2.90 in.). It shall weigh, including the 
flat ring clamp and the two knurled nuts, 567 g. = 0.5 g. (20 oz. = 
0.018 oz.). The movable cylinder and the flat ring clamp shall have a 
concentric circular aperture of 6.44 sq. cm. (1.00 sq. in.) in area. 
When this aperture is too large for the specimen a similar movable 
cylinder and flat ring clamp having a concentric circular aperture of 
1.61 sq. cm. (0.25 sq. in.) in area shall be used. 

Note.—Results obtained with apertures of different areas are not directly pro- 
portional to the areas of the apertures. The proportionality factor must be deter- 
mined by experiment. 

33. The specimens shall be not less than 3.5 cm. (1.36 in.) nor 
more than 5.1 cm. (2.0 in.) in width cut from the original samples, 
taken in accordance with Section 2 (a) and shall be as long as the 
width of the original roll of paper. If the specimens are selected 
from pads of tape they shall be not less than 2.1 cm. (0.81 in.) nor 
more than 5.1 cm. (2.0 in.) wide and at least 30 cm. (12 in.) long. 
There shall be as many specimens as there are original samples. 

34. The fixed cylinder shall be placed on a rigid support so that 
its sides are vertical. A lubricating oil with viscosity of 60 to 70 
seconds Saybolt at 37.8° C. (100° F.) shall be placed in it to a depth 
of 12.7 cm. (Sin.). The specimen (one thickness only) shall be secured 
tightly under the clamp on the movable cylinder completely covering 
the aperture. The movable cylinder is then floated on the lubricating 
oil. The time required for the displacement of a certain amount 
of air shall be noted with a stop-watch. If possible, the amount of 
air displaced should be such that the time of displacement is not 
less than 20 seconds. ‘The apparatus with its content of lubricating 
oil shall be at the temperature of the conditioning room when the 
readings are taken. The time in seconds required for the displace- 
ment of 100 ml. (6.1 cu. in.) of air through a circular area (one side 
only) of 6.44 sq. cm. (1 sq. in.) of the paper is known as the air 
resistance of the paper. 
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Note.—The clamp shall be tested for leakage by substituting a piece of tin- 
foil 0.05 mm. (0.002 in.) in thickness for the paper and testing in the manner 
described above. When so tested, the leakage shall not exceed the rate of 50 ml. 
in five hours, 

The proper procedure for clamping the specimen or tinfoil is to turn both knurled 
nuts down onto the clamp simultaneously. If only one nut at a time is turned down, 
aatome will not fit flat on the specimen and will consequently have an avoidable 
leak. 

Oil is used in preference to distilled water because it does not corrode aluminum 
whereas distilled water does. 

Precautions should be taken to avoid subjecting the apparatus to vibration as 
this condition would increase the rate of air displacement. 


35. The report shall include the following: 

(a) the number of seconds required for the displacement of 
100 ml. (6.1 cu. in.) of air; 

(b) the area of paper through which the air was displaced; 

(c) the thickness of the paper as obtained under Sections 8 to 11; 

(d) the room temperature. 


Note.—The following values show the probable accuracy obtainable in the 


Arr RESISTANCE Accuracy 
40 seconds. .... § per cent 
ASH 


36. A suitable crucible such as platinum, nickel or porcelain, a Apparatus. 
balance sensitive to 0.1 mg., and a desiccator are necessary for the test. 

37. Not less than 2 g. of dry, finely-divided paper from the Specimen. 
“moisture determination” sample as obtained in accordance with 
Section 6 shall be used. 

38. The sample shall be transferred rapidly from the weighing Procedure. 
bottle containing the dried sample into the crucible. The weighing 
bottle shall immediately be re-stoppered and re-weighed, and the exact 
weight of the sample obtained by taking the difference in weights of 
the weighing bottle and the sample. The sample shall be completely a 
ignited in the crucible, preferably in a muffle furnace, all precautions bf a 
being taken to prevent loss of ash or sample. The residue of incom- 
bustible mineral matter (ash) shall be desiccated, cooled and weighed, ae 
and the amount computed as a percentage of the weight of the dried 
sample. 

39. The amount of ash shall be reported as a percentage of the Report. 
weight of the dry sample (see Section 7 (a) ) and also as a percentage 
of the weight of the undried sample (see Section 7 (6) ). 
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ACIDITY OR ALKALINITY 

40. (a) A hot water bath, electric hot plate, motor with stirrer, 
50-ml. glass burette graduated to 0.1 ml., 250-ml. wide-mouth Erlen- 
meyer flasks, thermometer graduated to 1° C., covering the range 
from 50 to 100° C., and a filtering apparatus, are required for the test. 
(6) The Erlenmeyer flasks and the stirrer shall be of acid- 
resistant and alkali-resistant glass. The stirrer shall consist of a 


the 
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glass shaft, one end of which shall be fitted to a chuck attached to 
the motor shaft (see Fig. 2). The other end of the stirrer shall be 
fashioned into a two-bladed propeller, each blade to be approxi- 
mately 15 mm. (0.59 in.) long and 6 mm. (0.24 in.) wide. The 
pitch of the blades and the direction of rotation shall be such as to 
produce a downward current along the glass shaft when the stirrer 
is rotated in the thus preventing 
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(©) The following reagents shall be required: Solutions of sodium 

hydroxide (NaOH) and sulfuric acid (H,SO,) in water, each being 


0.01 N in strength; solution of 0.5 g. of phenolphthalein dissolved in 
100 ml. of c.p. ethyl alcohol. 


41. From the original samples obtained in accordance with Sample. 


Section 2 (a), a composite sample of at least 5 g. (0.175 oz.) shall be 
cut into small pieces, approximately 1 cm. (0.4 in.) square. The 
sample shall be thoroughly mixed, and during preparation contami- 
nation by handling shall be avoided. 


¥ a, 
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42. (a) Extraction—One gram of the composite sample shall be Procedure. 


placed in a 250-ml. Erlenmeyer flask and 100 ml. of boiling, distilled 
water added. ‘The flask shall then be clamped in position in a water 


bath! heated to 100° C. on a hot plate. The level of the water in the 


Crucible Holder 


To Suction<— 


Fic. 3.—Filtration Apparatus. 

bath shall be slightly above the level of that in the flask, and the 
temperature of the contents of the flask shall remain at least as high 
as 95° C. during the stirring operation. The stirrer shall be mounted 
so that the blades are within 3 mm. (0.12 in.) of the bottom of the 
flask and offset from the center in order to obtain best beating action. 
The stirrer shall be driven at a speed of 4000 to 5000 r.p.m. for 5 
minutes. At the end of this period the sample should have been 
thoroughly pulped. For papers unusually difficult to pulp, the period 
of stirring shall be increased to 10 minutes.* 

Nore.—It has been definitely determined that 3000 r.p.m. is too low to pulp 
the sample effectively within 5 minutes. 

(6) Titration —Immediately after the sample has been pulped, 
the contents of the flask shall be filtered rapidly into another 250-ml. 
Erlenmeyer flask without washing. 


NotTe.—It is important that the filtration of the extract be accomplished as 
promptly as possible after disintegration to prevent re-absorption of acidic or alkaline 


1 At high altitudes a salt bath will be necessary to obtain the temperature required. 
2 Any other method of pulping the sample as rapidly and thoroughly, while maintaining a tempera- 
ture of 95° C. within the flask during extraction, should prove satisfactory. 
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material from the extract by the pulp as the temperature falls. A convenient method 
consists of a 25-ml. porcelain Gooch crucible and holder assembly, like that shown 
in Fig. 3. The pulp forms a filter mat of itself over the perforations in the bottom of 
the crucible and the first portion of the filtrate is re-filtered to catch the fibers which 
go through during the formation of the mat. 
The filtered extract shall be boiled for 3 minutes and immediately 
titrated before the temperature falls below 80° C., thus eliminating 
the error due to dissolved carbon dioxide. 
If the extract is acidic, it is titrated with 0.01N NaOH, using 5 
drops of the specified phenolphthalein solution as indicator. The end- 
0.7 


7 


oO 
4 


.001 7 NaOH titre per 100 cc. H,0. 


N 
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Volume Error, (Ey)*p,,¢¢. 
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Temperature at the End Point, deg Cent 


Fic. 4.—Showing Titration Error Due to Volume and Temperature of Water in a 
Solution at its End-Point. 


t 
If (EZ vn represents the volume error of a solution where ¢ and V are the temperature and volume 


at the end-point of a titration, and N = the normality of the titer, then it is calculated as follows: 
t yt 0.01 V 
(Ey) = 0.01 X 
point is determined by the appearance of a definite pink color. If the 
extract is alkaline, a small excess of 0.01NV H:SO, is added and the 


titration then completed with 0.01V NaOH as described above. 


Note.—To find the proper color transformation at the end-point, a blank 
titration should be made on boiling distilled water under the above specified condi- 
tions. The result should check with the curve shown in Fig. 4. This curve will be 
found valuable as a check on the purity of the distilled water used, although its chief 
purpose is to indicate the proper blank correction to be applied to the titration. 
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The number of milliliters of titer solution shall be recorded, 
together with the temperature and volume of the solution taken 
immediately upon the completion of the titration, as these figures 
enter into the blank correction for the volume error (Z,). 

43. (a) Blank Correction ——The correction for the blank error in 
the titration shall be made in either of two ways: 

(1) By running a blank in parallel with the actual determination 
using a volume of pure distilled water equal to that of the extract at 
the end-point; 

(2) By calculating the blank error with the aid of the curve 
shown in Fig. 4. 

Note.—The second method is the more convenient and probably more reliable. 

This curve shows the number of milliliters of 0.01 N NaOH solution required to 
produce an end-point at various temperatures in 100 ml. of distilled water, using 
5 drops of the specified indicator. Correction by the use of this curve is valid only 
if the solution has been boiled and titrated at elevated temperatures to insure absence 
of dissolved 
This correction is the number of milliliters of titer solution (volume 
error) corresponding to the point on the curve determined by the 
temperature and volume of the solution at the end-point. If the 
solution is acidic, this blank correction shall be subtracted from the 
volume of titer used; if alkaline the correction shall be added. 

(b) Calculation—The acidity or alkalinity shall be calculated 
from the following equation: 
milliliters titer Bormality 


Percentage acidity (or alkalinity) = bales (corrected) 1000 


xX 40 X 100 


A simpler form is: 


wit 
Percentage acidity (or alkalinity) = 


XnormalityX 4 


titer (corrected) 

(c) Expression of Results—The results shall be expressed as the 
equivalent weight per cent of NaOH if the extract is acidic, or as 
equivalent weight per cent of SO; if the extract is alkaline; this per- 
centage being based on the weight of the air-dry sample in grams. 

Note.—SO; is used rather than H;SQ, in this calculation as the equivalent 
weight of SO; is identical with that of NaOH, and this makes it possible to express 
acidity or alkalinity in directly comparable terms. 

(d) Number of Tests—At least two samples shall be carried 
through the foregoing procedure. If in duplicate samples the values 
of percentage acidity or alkalinity do not agree within 0.005, the 
determinations shall be repeated. 

Note.—There is given in an appendix to the report of Committee D-9 for 


1926, information regarding the details of the foregoing method, and reasons are 
presented for the selection of the conditions specified. 


Proceedings, Am. Soc. Testing Mats., Vol. 26, Part. p.461(1926. 
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SURVEY FOR CONDUCTING PATHS Sa 

44. The survey for conducting paths in untreated insulating 
paper is a test to determine the number of conducting paths in the 
paper as indicated by the number of electrical breakdowns (or points 
of excessive current flow in thin papers (see Section 47 (b)) when 
relatively large areas of the paper are subjected to a voltage some- 
what lower in value than the dielectric strength of the paper when 
tested in accordance with Sections 2 to 12 of the Tentative Methods 
of Testing Sheet and Tape Insulating Materials for Dielectric Strength 


.(A.S.T.M. Designation: D 149-33 T) of the American Society for 


Testing Materials." 

45. (a) The survey shall be made by passing a specimen of the 
paper between metallic electrodes across which a voltage is impressed. 
The arrangement of the apparatus may be of any convenient form 
which will allow the application of the required voltage to a specimen 
of relatively large area, and will allow the electrical breakdowns to be 
indicated so that the number of these may be counted. 

(b) For papers having a thickness of 0.038 mm. (0.0015 in.) 
or less it has been found preferable to use a detecting device such as a 
telephone receiver to detect the excessive current through the con- 
ducting paths rather than to allow complete electrical breakdown of 
the specimen. Also, it is preferable to pass one electrode over the 
paper rather than to draw the paper through between the electrodes. 

46. The specimen shall be of relatively large area, such as a pad 
of tape, or a sheet from each sample of paper (see Section 2 (a) ). 

47. The survey shall be made by passing the specimen between 
the metallic electrodes at a speed of 30 to 60 ft. per minute. The 
voltage impressed across the electrodes shall be 100 volts per mil 
thickness of the specimen if alternating voltage is used, or 141 volts 
per mil thickness of the specimen if direct voltage is used. 

Nore 1.—If the voltage values specified above prove inconvenient of application, 
a lower voltage may be used, in which case it is necessary to establish a relationship 
between the conducting paths at this voltage and at the specified voltage. A lower 
value of conducting paths will be obtained at the lower voltage. 

Norte 2.—A description of equipment and a procedure which have been found 
suitable for making this survey of conducting paths in different thicknesses of paper 
appears in the Appendix. 

48. The report shall include the following: 

(a) The total number of conducting paths and the conducting 
paths per unit area. 

(6) The length, width, area, and thickness of the specimen. 
(c) The voltage applied expressed in volts, and volts per mil 
thickness of specimen. 
See p. 828. 
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g 49. (a) Baking Oven.—An electrically-heated oven, equipped Apparatus. 
e with an efficient means of circulating air within or through the heated pee 


chamber, and a suitable fixture upon which the paper specimens may Tra 
n be mounted, shall be used. In case the air is circulated within the “oe 
s body of the oven, for example by fan, it is required that the fixture 
n upon which the specimens are mounted be a turntable rotating within 
Is the oven at a speed of about 20 r.p.m., so that the specimens shall be 
h uniformly exposed to the oven conditions. In the case of heated air 
circulating through the oven, the fixture holding the specimens may 
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x Fic. 5.—Baking Oven Equipped for Circulating Air Within the Oven. 
ip be stationary but it is essential that it shall be mounted so as to be 
er at least 4 in. from the oven walls at any point to permit adequate 

circulation in all parts of the oven, and the design should be such 
nd ° 
ars that there shall be an air velocity of at least one foot per second 

through the oven. 

(6) Testing Equipment.—In addition to the oven it is necessary 

ag to provide testing machines for making physical measurements on the eps 
ahr ~ baked specimens. The tests may be tensile breaking strength, tearing 
strength, folding endurance, or brittleness." 
ril 1 The test for folding endurance does not appear in these methods but will be included as soon a. 


as the test is developed by the committee. Another sensitive test for paper deterioration is brittleness 
strength. This does not appear in the method, but will be included as soon as the test is developed by 
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Seectmene, 50. (a) The specimens shall be at least } in. in width and at fo 
least 12 in. in length, and shall be cut from samples obtained in accord- di 
ance with Section 2 (a). At least five groups of 5 specimens each shall 
be selected for each type of physical test noted in Section 49 (0). fi 
These groups of specimens shall be selected from the gross sample di 
in some rational manner, so as to represent any known or suspected 
differences in the quality of the product. > 
51. (a) The specimens shall be mounted on the fixture as shown a 
in Figs. 5 and 6. In the case of the rotating turntable, Fig. 5, the = 
fo 
ing 
as 
str 
the 


Fic. 6.—Baking Oven Equipped for Circulating Air Through the Oven. 


specimens shall be mounted at such an angle that they will assist, 
fan-like, in stirring the air within the oven. In the case of a station- 
ary scheme of mounting, Fig. 6, the specimens shall be mounted 
vertically. The rows of clips supporting the specimens, top and 
bottom, should be set alternately at 45-deg. angles across the oven so 
that the air flowing horizontally through the oven would pass between 
these staggered rows, turbine fashion, and assist in keeping the tem- 
perature uniform in all parts of the oven. 

The fixture, readily removable from the oven for mounting the 
specimens, shall be put in place, and the oven, previously brought 
to 135° C., shall be closed. Air shall be circulated, as previously 


indicated, and the temperature shall be maintained at 135° C. 2° C. 
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d for 96 hours.' It is imperative that the differences in temperature in 
1 different parts of the oven shall not exceed 2° C. . 


52. The baked specimens shall be removed from the mounting Conditioning 
fixture, care being taken not to damage the strips, and shall be con- “"* 7**t"& 
ad ditioned in a humidity room at 60 to 65 per cent relative humidity = | 

and at a temperature of 68 to 86° F., fora period of 4 hours. They 
shall then be tested in this conditioned room for tensile breaking 
ml strength, tearing strength, folding endurance, or brittleness. 

53. The maximum, minimum and average values shall be reported 

for each type of test used. 


1 These temperature and time conditions are satisfactory for the more stable types of cable insulat- 
ing papers. kess severe conditions should be used for other insulating papers and these will be included 
as soon as they are developed by the committee. 

2 The test for folding endurance does not appear in these methods but will be included as soon 
as the test is developed by the committee. Another sensitive test for paper deterioration is res 
strength. This does not appear in the method, but + ¥ be included as soon as the test is developed b 
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_ DESCRIP TION OF APPARATUS FOR A SURVEY FOR CONDUCTING 
PATHS IN UNTREATED INSULATING PAPERS 


856 


Equipment and procedure which have been found to be suitable for making 
the survey of conducting paths for different thicknesses of paper are as follows: 

For Paper Having a Thickness of 0.038 mm. (0.0015 tn.) or Under.—For 
paper having a thickness of 0.038 mm. (0.0015 in.) or under, a brass plate, a 
brass roller with an insulated handle, a pair of telephone receivers having a 
total resistance of 3000 ohms, a resistor of 80,000 ohms, and a source of direct 
voltage of 110 volts is used in this test. The brass plate is 31.8 cm. (12.5 in.) 
in width and 38.7 cm. (15.25 in.) in length and is machined and polished until 
its surface is level and smooth. The brass roller has a diameter of 5.08 cm. 
(2 in.) and a face of 2.54 cm. (1.00 in.) in width. The surface of the roller should 
be accurately cylindrical and polished so that it will always make a line contact 
when it is rolled over the brass plate in any direction. A brass plate which will 
warp the least is best obtained by casting a plate at least 2.54 cm. (1.00 in.) in 
thickness and dressing down the surface to the desired smoothness. 

The size of the specimen is 38.7 cm. (15.25 in.) square, and is prepared for 
test as follows: Using a soft pencil (No. 2) and bearing lightly, mark off 12 
swaths on each specimen (see Fig. Al). Each swath is 2.54 cm. (1 in.) in width 
and 30 cm. (12 in.) in length. The swaths are spaced 0.63 cm. (0.25 in.) from 
each other. The specimen is then placed on the brass plate in such a manner 
that the ends of all the swaths are spaced 0.63 cm. (0.25 in.) from the edges of 
the brass plate. The specimen may be held in position by means of two weights 
as shown in Fig. Al. 

Connect the brass roller to one pole of the 110-volt circuit. Connect the 
brass plate, the 80,000-ohm resistance and the telephone receivers in series to 
the other pole of the 110-volt circuit. (See Fig. Al.) Run the brass roller once 
over each swath slowly in succession and count the clicks audible in the tele- 
phone receivers. Each click is considered to represent a conducting path. The 
total number of clicks counted on all the specimens divided by the total area 
of all the swaths of all the specimens, is the number of conducting paths per 
unit area. 

For Paper Having a Thickness Greater Than 0.038 mm. (0.0015 in.) and 
Less Than 0.76 mm. (0.030 in.).—For paper having a thickness greater than 
0.038 mm. (0.0015 in.) and less than 0.76 mm. (0.030 in.) a transformer with 
regulating equipment to give the required voltage, a voltmeter, a source of 
alternating voltage, a brass plate and a set of brass rollers are used. ‘The brass 
plate is 15.2 cm. (6 in.) in width and 122 cm. (48 in.) in length and is machined 
and polished until its surface is level and smooth. Each brass roller has a 
diameter of 3.81 cm. (1.5 in.) and a face 2.54 cm. (1 in.) in width. The surface 
of each brass roller is accurately cylindrical and polished so that it makes a 
line contact when it is placed in its position on the brass plate. The brass 
rollers are mounted in two parallel rows above the brass plate in such a manner 
as to permit each individual roller to be raised away from the brass plate or 
lowered to make a line contact with it. The rollers in each row are spaced and 
have a common geometric axis. The axes of the two rows of rollers are parallel 
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to each other and also to the long edges of the brass plate. The rollers in one 
row are staggered with respect to the rollers in the other row so that the surface 
of paper passing under the first row of rollers will be partially overlapped by 
the second row of rollers (see Fig.A2). The entire surface of the paper makes 
contact with the rollers at least once and a part of the surface of the paper will 
make contact twice. The rollers and plate are adequately insulated from each 
other. 

The specimen is 7.61 meters (25 ft.) inlength. Place the specimen between 
the brass plate and the brass rollers. During the test period the moisture 
content of the specimen shall not exceed 7 per cent. Lower the brass rollers 
to make contact with the specimen. Before connecting the transformer to the 
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Fic. Al.—Arrangement of Apparatus for Surveying Thin Paper for Conducting Paths. 


source of alternating voltage, connect the brass plate to one of the high-voltage 
terminals of the transformer, and the brass rollers, in multiple, to the other 
high-voltage terminal of the transformer. Then connect the low-voltage side 
of the transformer with its regulating equipment to the source of alternating 
voltage. Adjust the voltage between the brass plate and the brass rollers to 
the required value (100 volts per mil thickness of the specimen). Pass the 
specimen along between the rollers and the plate at a speed not to exceed 9.75 
m. (32 ft.) per minute and count the number of holes burned in the specimen. 
Each hole shall be considered as representing a conducting path. The total 
number of holes counted in all the specimens divided by the total area covered 
(one side only) of all the specimens is the number of conducting paths per 
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Notge.—Caution: Disconnect the transformer from the source of alternating 
voltage before proceeding to place the next specimen between the brass plate and 
brass rollers. 


Specimens in the form of pads of tape may be conveniently tested with an 
apparatus somewhat similar to the above wherein the pad is mounted on a suit- 
able drum and the entire length of the paper in the pad rerolled on to a second 
drum, the paper meanwhile passing between two cylindrical rollers across which 
voltage is applied. The lower roller is somewhat wider than the tape and the 
upper roller somewhat narrower to prevent arcing through the air between the 
rollers. The conducting paths are counted by means of a relay and mechanical 


‘ae, A2.—Arrangement of Brass Rollers Used in Surveying Paper for 
Conducting Paths. 


For Paper Having a Thickness of 0.76 mm. (0.030 in.) or Over.—For paper 
having a thickness of 0.76 mm. (0.030 in.) or over a transformer with regulating 
equipment to give the required voltage, a voltmeter, a source of alternating 
voltage, a brass plate and a set of disc electrodes are used. The brass plate is 
20.3 cm. (8 in.) in width and 122 cm. (48 in.) in length and is machined and 
polished until its surface is level and smooth. The contact surface of the disc 
electrodes has a diameter of 3.81 cm. (1.5 in.) with edges rounded to a curva- 
ture of 0.64 cm. (0.25 in.) radius. Figure A3 (a) shows a convenient design and 
Fig. A3 (6) shows the parts unassembled. The contact surface of each electrode 
is machined and polished until it is level and smooth and makes an accurate 
surface contact when it is placed in its position on the brass plate. The disk 
electrodes are mounted in four parallel rows above the brass plate in such a 
manner as to permit each individual electrode to be raised away from the brass 
plate or lowered to make an accurate surface contact with the plate. e four 
rows of electrodes are parallel to the long edges of the brass plate. elec- 
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trodes in one row are staggered with respect to the electrodes in onl of the other 
rows so that the surface of a sheet of paper passing under the electrodes of the 
first row will be partially overlapped by the electrodes in the second row. Like- 
wise, the surface of paper passing under the electrodes of the second row will be 
partially overlapped by the electrodes in the third row. And finally, the surface 
of paper passing under the electrodes of the first and third rows will be partially 
overlapped by the electrodes in the fourth row. When a sheet of paper has 
been passed under these four rows of electrodes, the entire surface of the paper 


git 


(b) Unassembled. 


Fic. A3.—Disk Electrode for Surveying Paper Over 0.76 mm. in Thickness 
for Conducting Paths. 
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will have made contact with the electrodes at least once and a part of the paper 
surface will have made contact twice. The electrodes and the brass plate 
should be adequately insulated from each other. 

The specimen is 7.61 meters (25 ft.) inlength. Place the specimen between 
the disk electrodes and the brass plate. Lower the electrodes to make contact 
with the specimen, and then proceed as described above for paper 0.038 mm, 
(0.0015 in.) to 0.76 mm. (0.030 in.) in thickness, except that the specimen is 
passed between the electrodes and the brass plate at a speed not to exceed 11 m. 
(36 ft.) per minute. The voltage between the plate and the electrodes should 
be 100 volts per mil thickness of the specimen. 
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TENTATIVE METHODS OF TESTING SHEET AND TAPE 
ELECTRICAL INSULATION FOR THICKNESS! rs 
Ss A.S.T.M. Designation: D 374 - 33 T 


wire. 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. _ 


Scope 


1. These methods are intended to determine the thickness of 
sheet and tape insulating materials, except (a) rubber insulating tape 
which should be tested in accordance with the Tentative Specifications 
for Rubber Insulating Tape (A.S.T.M. Designation: D 119-32 T) 
of the American Society for Testing Materials,? and (6) friction tape 
for electrical purposes which should be tested in accordance with the 
Tentative Specifications for Friction Tape for General Use for 
Electrical Purposes (A.S.T.M. Designation: D 69-32 1) of the 
American Society for Testing Materials.* 


Apparatus 

2. (a) The instrument used for determining thickness by Method 
A shall be a 1-in. machinist’s type micrometer constructed with a 
vernier reading to 0.1 mil (0.0001 in.) and with a ratchet mechanism 
having a coil spring, pin-type pawl, and having anvil and spindle 
surfaces } in. in diameter. The instrument shall conform to the 
requirements for flatness and parallelism of micrometer surfaces, zero 
reading, wear of micrometer screw, micrometer screw error tolerances 
and ratchet pressure specified in Section 3 (d), (e), (f), (g), (A) and (4). 
The micrometer shall be tested and calibrated periodically for con- 
formity to these requirements. 

(b) The instrument used for determining the thickness by Method 
B shall be a 1-in. machinist’s type micrometer equipped with vernier 
but without a ratchet device and shall have anvil and spindle surfaces 
4 in. in diameter. The instrument shall conform to the requirements 
for flatness and parallelism of micrometer surfaces, zero reading, and 


! Criticisms of these Tentative Methods are solicited and should be directed to Mr. J. A. Scott, 
Secretary of Committee D-9 on Electrical Insulating Materials, General Electric Co., Schenectady, 
N. ¥. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 930, 926 (1932); also 1933 Book of 
A.S.T.M. Tentative Standards, pp. 893, 889. 
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micrometer screw error tolerances specified in Section 3 (d), (e), (f) 
and (4). The micrometer shall be tested and calibrated periodically 


for conformity to these requirements. 
Cleaning Micrometer Surfaces Ye 


3. (a) Before and during instrument calibration and thickness 
measurements, the micrometer surfaces shall be maintained in a clean 
condition by lightly closing them on a clean sheet of bond paper and 
moving the paper between the surfaces. 

Procedure in Calibrating Method A 

(b) The manipulative procedure for calibrating controlled pres- 

sure instruments used in Method A, shall be in accordance with the 


following: 
= The micrometer shall be closed on the gage or calibrating device 
4 and then opened 4 or 5 mils (0.004 or 0.005 in.). Using the ratchet, 
y) the micrometer shall be again closed so slowly on the calibrating 
‘os device that the mil scale divisions may be easily counted as they 
ae move past the reference mark, or at the rate of about 2 mils (0.002 in.) 
‘3 per second. The closing motion shall be continued at the same rate 
= until the ratchet has clicked three times, when the mre shall be 
Procedure in Calibrating MethodB en's 
. (c) The manipulative procedure for calibrating instruments used 
a in Method B shall be in accordance with the following: 
le The micrometer shall be slowly closed on the gage or calibrating 
a. device until contact of the surfaces and gage is made. The criterion 
a of contact is the initial development of frictional resistance to move- 
i. ment of the gage device between the micrometer surfaces. TEs 
). Flatness of Micrometer Surfaces a Sed tu. 
(d) The anvil and spindle surfaces of the micrometer shall be 
d flat to within 0.00005 in. The flatness may be determined by use of 
“ an eptical flat, as follows: 
" After cleaning the surfaces of the flat and the micrometer (Para- 
" graph (a)) the latter shall be closed on the flat as described in Para- 


d graph () or (c). When illuminated by diffused daylight, interference 
bands are formed between the surfaces of the flat and those of the 
micrometer. The location, shape and number of these bands indi- 
cates the deviation from flatness in increments of half the average 
ud of the wave lengths of white light, which is taken as 0.00001 in. 
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A flat surface forms straight, parallel and equidistant fringes. 

A grooved surface forms straight parallel fringes at unequal 
intervals. The estimated maximum displacement of any line from 
its normal position, where all lines would be equidistant, is a measure 
of deviation from flatness. 

A symmetrical concave or convex surface forms concentric circular 
fringes, and their number is a measure of deviation from flatness. 

An unsymmetrical concave or convex surface forms a series of curved 
fringes, cutting the periphery of the micrometer surface. The num- 
ber of fringes cut by a straight line connecting the termini of any 
fringe is a measure of the deviation from flatness. 


Parallelism of Micrometer Surfaces 


(e) The anvil and spindle surfaces of the micrometer shall be 
_ parallel to each other to within 0.0001 in. when tested with a pair 
of screw-thread-pitch wires whose diameters, accurate to 0.00002 in., 
differ by an amount approximately equal to the axial movement of 
the spindle when rotated through 180 deg. (12.5 mils in the 1-in. 
micrometer). The micrometer shall be closed on the wire according 
to the procedure described in Paragraph (5) or (c). Observations, 
made with either wire placed at any location between the surfaces 
shall show differences of less than 0.0001 in. 


Zero Reading 


(f) The position of the anvil shall be such that a zero reading 
is obtained when the micrometer is closed on the anvil as described 
in Paragraph (0) or (c). Ten trials shall give ten readings of zero. 


Wear of Micrometer Screw 


(g) The device for compensating for wear of the micrometer 
screw shall be adjusted so that the spindle has no perceptible lateral 
or longitudinal looseness and yet may be rotated with a torque load 
of not more than } in.-oz. 


Micrometer Screw Error 


(hk) The micrometer screw error, after zero adjustment is made, 
shall be checked at 2, 5, and 10 mils, and at intervals of 100 mils 
over the remaining graduated scale. For checks up to and including 
a thickness of 10 mils, selected gage blades the thicknesses of which 
are known to +0.00002 in. shall be used. Checks at values greater 
than 10 mils shall be made with standard gage blocks. Three times 
the standard deviation for ten readings at each setting shall not 
exceed 0.1 mil (0.0001 in.). Manipulation of the instrument in these 

checks shall be in sccondance with ( (0) 0 or (©). 
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Ratchet Pressure 


(¢) The ratchet shall be so adjusted that a pressure of not more 
than 27 nor less than 23 lb. per sq. in. is developed when the spindle 
surface is contacted with a polished steel surface as described in 


Method A 

4. Method A is suitable for determining the thickness of papers 
which must be held to very close tolerances. The instrument used 
shall conform to the requirements specified in Section 2 (a). 

Before starting measurements of thickness the micrometer shall 
be closed on the specimen at a location outside the area to be meas- 
ured. The micrometer shall then be opened not more than 4 or 5 
mils (0.004 or 0.005 in.) and then moved into the area selected for 
measurement. Using the ratchet, the micrometer surfaces shall be 
closed so slowly on the specimen that the mil scale divisions may be 
easily counted as they move past the reference mark, or at a rate of 
about 2 mils (0.002 in.) per second. The closing motion shall be 
continued at the same rate until the ratchet has clicked three times, 
and then the thickness shall be read by means of the vernier. 

In moving from one measurement location to another this oper- 
ation shall be repeated, never opening the micrometer more than 4 
or 5 mils (0.004 or 0.005 in.) more than the specimen thickness. 


Method B ide 


Method B ioe. 


5. Thickness measurements on papers, the acceptable toler- 
ances of which may be wider than those requiring the use of Method 
A, shall be made according to Method B, as follows: 

In the determination of thickness the micrometer specified in 
Section 2 (0) shall be slowly closed on the specimen until contact is 
made, without appreciable distortion of the specimen. The criterion 
of contact is the initial development of frictional resistance to move- 
ment of the specimen between the micrometer surfaces. The thick- 
ness shall then be read by means of the vernier. 

In moving from one measurement location to another this oper- 
ation shall be repeated, never opening the micrometer more than 4 
or 5 mils (0.004 or 0.005 in.) more than the specimen thickness. 
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TENTATIVE METHODS OF TESTING VARNISHED 
a CLOTHS AND VARNISHED CLOTH TAPES 


USED IN ELECTRICAL INSULATION' 
A.S.T.M. Designation: D 295 —- 33 T 


uk This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IsSUED, 1928; REVISED, 1929, 1932, 1933. 
1. These methods are intended to apply to varnished cloths and 
varnished cloth tapes to be used as electrical insulation and are 
directly applicable to both the “straight-cut” and “bias-cut” 
materials, unless otherwise stated in the method. 


2 


2. (a) Shipments of varnished cloth and varnished cloth tapes 
shall be sampled as specified in Paragraphs (b) and (c). The rolls 
or pads shall be selected in such a manner as to be representative of 
the shipment. 

(b) Cloth—One roll shall be selected from each ten rolls in a 
shipment of full-width varnished cloth. The minimum number of 
rolls selected from any shipment shall be two. 

(c) Tape.—At least one roll or pad shall be selected from each 
1000 rolls or pads in a shipment of varnished cloth tape. The min- 
imum number of rolls or pads selected from any shipment shall be ten. 


Selecting Samples 

3. (a) Except for tape shipped packed in oil, not less than two 
turns of cloth or six turns of tape from each roll or pad selected for 
sampling shall be torn off and discarded before the samples are selected. 
The number of samples required for purposes of test shall then be 
cut across the entire width of each roll or pad. The length of the 
samples shall not be less than 91.44 cm. (36 in.) for straight-cut 
material; from seam to seam for sewed bias-cut material; and from 
jointed-selvage to jointed-selvage for seamless bias-cut material. 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. J. A. Scott, 
Secretary of Committee D-9 on Electrical Insulating Materials, General Electric Co., Schenectady, 
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Note 1.—Specimens of bias-cut materials cut from the above samples shall 
exclude seams and jointed-selvages from the test areas. 

Norte 2.—If it is desired to test the seams or jointed-selvages for tensile break- 
ing strength, additional specimens will have to be cut so that the seams or jointed- 
selvages are in the center of the specimens. 


(b) From shipments such as sheets of cloth or strips of tape, the 
samples shall be representative of the shipment and shall be taken in 
accordance with Paragraph (a). 

Conditioning 

4. All specimens shall be taken from the samples selected in 
accordance with Section 3 and before testing shall be temperature 
conditioned for at least two hours in air maintained at a temperature 
between the limits of 20 and 30 C. (68 and 4 F.). 


5. The thickness shall be measured with a 
graduated to 0.001 in. and having anvil and spindle surfaces not 
less than 0.24 in. nor more than 0.26 in. in diameter. 

Nore.—The micrometers specified in the Tentative Methods of Testing Sheet 
and Tape Electrical Insulation for Thickness (A.S.T.M. Designation: D 374 — 33 T) 
of the American Society for Testing Materials,' are suitable for this purpose. 
Specimens 

6. Specimens for test shall consist of samples selected i in accord- 
ance with Section 3. 


7. In making thickness measurements, only one layer of material 
shall be used. 


Number of Measurements 


8. (a) In the case of cloths, ten measurements equally spaced 
across the width of the specimen shall be taken and the thickness of 
the cloth shall be the average of the ten measurements. 

(b) In the case of tapes, unless otherwise specified, ten measure- 
ments equally spaced along the length of each specimen shall be 
taken and the thickness of the tape shall be the average of the ten 
measurements. 

Note.—The average thickness, as obtained in Section 15 for the dielectric 
strength test, may be conveniently used instead of the separate test described above. 
Report 

9. The report shall include the average, maximum, and minimum 
thicknesses in inches. 
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Apparatus 

10. (a) A testing machine! of the dead-weight pendulum type 
shall be used. The machine shall preferably be power driven. 

(b) The capacity of the machine shall not exceed 113 kg. (250 Ib.). 

(c) The machine shall be graduated to read 1 lb. or 1 kg. or less 
per scale division for testing specimens breaking at 22.7 kg. (50 Ib.) 
or over, and to 0.5 lb. or 0.5 kg. or less for testing specimens breaking 
under 22.7 kg. (50 lb.). 


Test Specimens 

11. Specimens cut from the full width cloth or from tapes over 
2.54 cm. (1 in.) in width shall be 2.54 cm. (1 in.) in width and not less 
than 35.54 cm. (14 in.) in length. For tape having a nominal width 
of 2.54 cm. (1 in.) or under the specimens shall be of the original 
width and shall be not less than 35.54 cm. (14 in.) in length. 


NotE.—If it is desired to test the seams or jointed-selvages of bias-cut materials 
for tensile breaking strength, specimens obtained as described in Note 2 to Section 
3 (a) shall be clamped in the testing machine so that the seams or jointed-selvages 
are midway between the two jaws. When testing, all readings obtained when the 
specimen breaks away from the seam or jointed-selvage shall be rejected. 


Number of Specimens 
12. (a) In the case of straight-cut cloths, ten specimens shall 


be cut in the direction of the warp threads and ten in the direction 
of the filling threads from samples selected in accordance with Sec- 
tion 3. 

(b) In the case of bias-cut cloths, ten specimens shall be cut in 
the direction of the length from samples selected in accordance with 
Section 3. 

(c) In the case of tapes, one specimen shall be cut from each 
roll selected in accordance with Section 2 (c). 


Procedure 

13. (a) The ratio of the clearance distance between jaws to the 
width of the specimen shall not be less than 5 to 1 nor more than 
10 to 1. 

(b) The rate of travel of the movable jaw shall be constant and 
preferably 30.5 cm. (12 in.) per minute, but it may be within the 
limits of 28 cm. (11 in.) and 33 cm. (13 in.) per minute provided it 
is constant. 

(c) All readings obtained when the specimen breaks at or in 
the jaws shall be rejected. 


1 This apparatus is the same as that used for the testing of paper and described in Section 12 of 
the Tentative Methods of Testing Untreated Paper Used in Electrical Insulation (A.S.T.M. — 
tion: D 202 - 33 T), see p. 841. : 
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14. (a) The tensile breaking strength of a roll shall be the average 


of the breaking loads of all the specimens from the roll. The report 
shall include the average, maximum, and minimum breaking loads 
in kilograms or pounds together with the width of the specimens 
and the nominal thickness. 

(b) In the case of straight-cut cloths, the tensile breaking strength 
of the warp threads and the filling threads shall be reported separately. 


DIELECTRIC STRENGTH 
Method 
15. The dielectric strength shall be determined ‘in accordance 
with the Tentative Methods of Testing Sheet and Tape Insulating 
Materials for Dielectric Strength (A.S.T.M. Designation: D 149- 
33 T) of the American Society for Testing Materials,' except that the 
voltage on the specimen shall in all cases be increased at the uniform 


rate of 0.5 kv. per second up to breakdown. a: ss 


Specimens 

16. (a) In the case of cloths, a specimen at least 10.16 cm. (4 in.) 
in width shall be cut diagonally from corner to corner from a sample 
selected in accordance with Section 3. 

(b) In the case of tapes, the specimens shall be samples selected - 
in accordance with Section 3. vies 


a 


ELONGATION 
Scope (In the Case of Bias-Cut Material) 
17. This method is intended to determine the effect of mechanical 
tension on bias-cut varnished cloths and tapes. This test is not 
applicable to tapes of less than 1.27 cm. (0.5 in.) in nominal width. 
Apparatus 


18, The apparatus required for the test shall consist of a pair 
of clamps for gripping the ends of the specimen. The clamps shall 
not be less than 5.08 cm. (2.0 in.) in width and one shall be provided 
with means for attaching to a fixed support and the other with means 
for affixing suspended weights. See Fig. 1 for suggested form of clamp. 
Specimens 

19. (a) In the case of bias-cut cloths, specimens shall be cut in 
the direction of the length from the samples selected in accordance 
with Section 3. They shall not exceed 3.81 cm. (1.5 in.) in width 
and shall be at least 91.44 cm. (36 in.) in length. 

(b) In the case of bias-cut tapes, specimens shall be samples 


selected in accordance with ‘Section 3 and ~~ shall not exceed 3.81 
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cm. (1.5 in.) in width. Tapes of greater width than this shall be cut 
to 3.81 cm. (1.5 in.) or less before testing. 


Nore.—Strips of “Scotch tape’ make a satisfactory method for marking 
the gage length on the elongation test specimens. 


Procedure 


20. (¢) Elongation.—A gage length, L, shall be marked on the 
test specimen and the specimen shall be fastened between the two 


| 


clamps so that the test length is centrally located between the clamps. 
T ‘he gage length, L, shall be determined from the ratio: 


where W is the width of a specimen. 
The clearance distance, D, between the jaws of ‘the clamps | shall 


be determined from the ratio: 
D © ts tute 


WwW 
The test ‘Specimen shall be weighted —_— a ti load, M 
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(including the weight of the clamp), and at the end of 35 minutes the 
distance between gage lines, ,, shall be determined and the load 
then removed. 

The percentage elongation shall be calculated from the following 
formula: 


Lek 
ongation, per cent = 100 


where L = the original gage length, in millimeters or inches; and 
L, = the distance between gage lines under load (maximum 
elongation), in millimeters or inches. 


(b) Dielectric Strength—After at least 20 minutes following the 
removal of the load, five puncturing voltages shall be taken within 
the gage length of the specimen in accordance with Method A for 
Short-Time Dielectric Strength Test as described in Sections 2 to 12, 
inclusive, of the Tentative Methods of Testing Sheet and Tape 
Insulating Materials for Dielectric Strength (A.S.T.M. Designation: 

D 149-33 T) of the American Society for Testing Materials.' 

21. The report shall include the following: Sse eee 

(a) the load in pounds per inch width of tape; 

(b) the percentage elongation; 

(c) the average dielectric strength in volts per mil after elonga- 
tion; and 

(d) the temperature of the room during the elongation test. ts Qe 


RESISTANCE TO OIL Ley 

Procedure 

22. One specimen, 30.48 cm. (12.0 in.) in length, and not exceed- 
ing 3.81 cm. (1.5 in.) in width shall be cut from each of the rolls 
selected in accordance with Section 2, and immersed for 15 minutes in 
a specified oil, maintained at a temperature of from 97 to 103 C. At 
the end of this time the specimens shall be removed from the oil, 
allowed to cool for 30 minutes to room temperature and any excess 
oil removed by placing between blotters without any sliding. Oi 
Examination 

23. The varnish film shall neither disintegrate in the oil nor _ 
flake either in the oil or on the blotter. Disintegration in the oil 
may be detected by examination of the used oil for “turbidness.” 

Note.—The oil may be considered “turbid” if a sample of used oil filtered 


through filter paper can be distinguished from an unfiltered sample of the used oil S: : 
when the two samples, in identical containers, are held in front of a diffused light. 


1See p. 828. 
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24. The specimen shall be reported as passing the test when it 
_ shows no evidence of f disintegration when examined in accordance 
ec m accordance 


with Section 23. 
WEIGHT 
Weight 


25. Specimens of sufficient size to weigh not less than 5 g. (0.18 
oz.) shall be accurately weighed on an analytical balance and the 
weight shall be reported on some commercial unit basis such as, the 


weight per square yard, the weight per gross yard per 1 in. in width, 
or the weight per roll. 


26. The count or threads per inch of the varnished cloth or 

varnished cloth tape shall be determined separately on the warp and 

filling by counting a space of not less than 1 in. (2.54 cm.) in at least 

five different places in the sample strip (or strips). The average of 
the five determinations shall be the count. 


27. The results of the warp count and the filling count shall be 
reported separately as threads per inch. 


Note 1.—The warp threads in straight-cut materials are the threads which 
are parallel with the length dimension, while in bias-cut materials the warp threads 
are parallel with the seams and jointed-selvages. 

Note 2.—Before counting black, varnished materials it will be necessary to 
remove the varnish film with a knife blade or other suitable instrument. Liquid 
varnish removers are unsuitable for this purpose as they cause a swelling of the 
fibers and a shrinkage of cloth with a consequent increase in threads per inch; 
therefore, the films must be removed mechanically 
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FOR 


INSULATED WIRE AND CABLE: 30 PER CENT HEVEA 
RUBBER! 


A.S.T.M. Designation: D 27 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting he 
and suggestions, and as such is subject to annual revision. aX ge ee 


IssuED, 1916; REVISED, 1921, 1928, 1931, 1933. 

Scope 
1. These specifications cover conductors, rubber insulation, cable 
tape, cotton braid and lead sheaths. The design and factor of safety 
depend upon the service conditions and shall be at the option of the 


MANUFACTURE 
Material 


2. The conductor shall be of soft annealed copper, properly tinned, 
and have the properties and characteristics herein required. 
Strand 

3. Each individual wire of a stranded conductor shall be con- 
sidered separately and shall be designated as a strand. 
Shape 

4. Each solid conductor and each strand shall be round and 
reasonably free from imperfections. 
Stranding 

5. The stranding shall conform to the requirements of Table I and 
shall be either standard concentric or flexible as specified in the order. 
Density 

6. For the purpose of calculating weights, cross-sections, etc., in 
conductivity determinations, the density of copper shall be taken 
as 8.89 g. per cu. cm. (See Appendix.) 

efi 


PERMISSIBLE VARIATIONS IN DIMENSIONS isothean 


Diameter and Area 
7. (a) Permissible Variation ——When the diameter of solid con- 
ductors and strands is specified, the permissible variation from the 


1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Arthur 
W. Carpenter, Secretary of Committee D-11 on Rubber Products, The B. F. Goodrich Co., Akron, 
Qhio. 

* Latest revision accepted by Committee E-10 on Standards, August 16, 1933. 
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specified value shall not exceed 1 per cent under or 2 per cent over for 
wire 0.02 in. in diameter and larger, and 0.1 mil under for wire less 
than 0.02 in. in diameter. 

Nots.—These limits differ from those in the Standard Specifications for Tinned 
Soft or Annealed Copper Wire for Rubber Insulation (A.S.T.M. Designation: B 33) 
of the American Society for Testing Materials' because of the additional manipulation 
to which the wire is subjected subsequent to the stage where Specifications B 33 apply. 

When the area of cross-section of cables is specified, the per- 
missible variation shall not exceed 1 per cent under the specified value. 

(b) Method of Gaging Diameter.—When wire is submitted in coils, 
each coil shall be gaged in three places, one near each end and one 
approximately at the middle. When wire is submitted on spools or 
reels, approximately 12 ft. of the wire shall be reeled off and the wire 
then gaged in six places between the second foot and the twelfth foot 
from the end. 


TABLE I.—STRANDING OF INSULATED CONDUCTORS. 


For intermediate sizes use stranding for next larger size. 
os of No. 0000 and smaller are often made solid and this table of stranding should not be interpreted as 
exc 


In assembly column, “37 by 19 rope lay,” signifies 37 strands of 19 wires assembled like a rope. 
Flexible Stranding 


PPP PP ee 


standard concentric stranding in this table with Table XII of Circular No. 31, “Copper Wire and 
Cables,” U.S. Bureau of Standards; and also Table II of Standard No. 30 “Wires and Cables” of the American 
Institute of Electrica] Engineers. 


(c) Calculation of Area.—The area of cross-section of wire shall 
be calculated from the average of the measurements of the diameter 
made in accordance with Paragraph (5). The area of cross-section 
of cable shall be considered to be the sum of the cross-sectional areas 
of its component wires, when laid out straight and measured per- 
pendicular to their axes. 

(d) Rejection—A coil or reel shall be rejected if the average 
diameter obtained from the measurements made in accordance with 
Paragraph (b), or the area calculated in accordance with Paragraph 
(c), is not within the limits specified in Paragraph (a). 

A coil or reel shall be rejected if any individual measurement of 
diameter or of area of cross-section is not within twice the limits of 


11933 Book of A.S.T.M. Standards, Part I, p. 777. ag A 
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PHYSICAL PROPERTIES AND TESTS tow? 
Tensile Properties 

8. (a) Each solid conductor and each strand previous to strand- 
ing shall be so drawn and annealed that after tinning it shall conform 
to the values in Table II. 

After stranding, the tensile strength of each strand shall not 
exceed that specified in Table II by more than 5 per cent and the’ 
minimum elongation in 10 in. shall not be less than that specified in 
Table II by more than 5 per cent. 

(6) For nominal diameters between listed sizes the requirements 
shall be those of the next larger sizes indicated in Table II. 

Tension Tests 

9. (a) Method of Test.—Tension tests shall be made on fair 
samples and the elongation shall be determined as the permanent 
increase in length, due to the breaking of the wire in tension, measured 
between bench marks originally 10 in. apart. The specimen shall break 
between the bench marks and not closer than 1 in. to either mark. 


TasBLe II.—TENsSILE REQUIREMENTS OF CONDUCTORS. 


Minimum 
Elongation in 10 in., 
per cent 


(b) Number of Tests —Samples shall be taken in accordance with 
Section 25. 

(c) Retests and Rejections.—If upon testing a sample from a coil, 
reel or spool of wire, the results are found to be above the stated 
value for tensile strength or below the stated value for eiongation, 
tests upon two additional samples will be made and the average of 
the three tests shall determine acceptance or rejection. a 
Conductivity 

10. The conductivity of the conductors after tinning shall be not 
less than that specified in Table ITI. 


TaBLe III.—Conbuctivity REQUIREMENTS. 


as DIAMETER, IN. A.w.c. NuMBER PER CENT ae 


0.460 to 0.290 
0.289 to 0.103 
0.102 to 0.021 ; 
0.020 to 0.012 ~ 
0.011 to 0.003 


Note.—The above values for conductivity conform to the International An- 
nealed Copper Standard. (See Appendix, p. 892.) 


r 
| 
— 
= 
r 
‘ 
‘ 
Size of Conductor Maximum 
y Diameter, in. A.w.g. Number 
0.460 000001 36 000 30 — 
2 to10 37 000 25 
y 12 to 24 38 500 20 
4 25 to 28 39 000 15 
29 «to 40 40 000 10 
ig 
| 
; 
| 
at 


874 TENTATIVE SPECIFICATIONS FOR RUBBER INSULATED WIRE 


Tinning Test 


11. (a) The continuity of the tin coating of each sample before 
stranding or insulating shall be determined by the sodium polysulfide 
test which shall be made in accordance with the requirements of se 
Sections 4 to 10, inclusive, of the Standard Specifications for Tinned 
Soft or Annealed Copper Wire for Rubber Insulation (A.S.T.M. Desig- 
nation: B 33) of the American Society for Testing Materials.’ 

- (b) Number of Tests—Samples shall be taken in accordance with 

Section 25. 

(c) Retests and Rejections.—If the specimens tested in accordance 
with Paragraph (a) shows any signs of blackening, two more specimens 
shall be tested. If one of these two additional specimens shows any 
blackening, that coil or reel shall be rejected. If both specimens are 
free from any signs of blackening, the coil or reel shall be accepted. 
If more than 10 per cent of the samples in the entire order fail, all of sl 
the wire shall be rejected. If 10 per cent or less of the samples in 

the entire lot fail, each coil, reel or length may be tested and accepted s] 
or rejected upon the results of the individual tena 


it 
12. (a) The insulation shall be of either Class A or Class A AO 
rubber compound as specified in the order. Where neither class is . 
specifiéd, the manufacturer may supply either class. 
(b) The insulation shall consist of a properly vulcanized rubber t 
compound which shall be homogeneous in character, tough, elastic t 


and applied concentrically about the conductor and shall fit tightly 
thereto. Where the insulation is applied in more than one layer, 
adjacent layers shall be vulcanized into a homogeneous mass. 

(c) The insulation of wires up to No. 7 A.w.g., inclusive, shall be 
covered with a single cotton braid. On larger sizes the fibrous 
covering shall consist of a cable tape and a cotton braid or two cotton 
braids. The tape shall conform to the requirements specified in 
Sections 47 to 50, inclusive. The cotton braid shall be applied in 
accérdance with Sections 51 to 55, inclusive, and shall be finished in 
accordance with Sections 56 and 57. 

(d) Where repairs or joints are made in the insulation, the work ( 
shall be done in such manner that the repaired part of the joint, and 
all parts affected in the process, shall be as strong and durable elec- 
trically and mechanically as the remainder of the insulation and shall 
not exceed the limitations on the thickness specified in Section 17. 


ra 
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MANUFACTURE 
Composition 

13. (a) The insulation shall consist of either Class A or Class AO 

rubber compound. 

Class A rubber compound shall contain exclusively not less than 
30 per cent nor more than 33 per cent of the best quality 

naipti Hevea rubber which has not previously been used in a 

2 on rubber compound, solid waxy hydrocarbons, suitable mineral 

matter and sufficient sulfur to properly vulcanize the 
compound. 

Class AO rubber compound shall contain the same ingredients 
as Class A with the addition of antioxidants and organic 
accelerators. 

(b) The mineral matter shall be dry and that of Class A insulation 

shall be free from organic materials. 

(c) The waxy hydrocarbons used shall be solid at 54° C. and 

shall be free from saponifiable matter. 

(d) Contamination of the compound, such as by the use of 


impregnated tapes, will not excuse the manufacturer from conforming _ 


CHEMICAL PROPERTIES | 


to these specifications. 


Quantitative Requirements 
14. The insulation after vulcanization shall conform on analysis 


to the following requirements expressed as percentages by weight of 


Rubber, per cent 30 
Waxy hydrocarbons, per cent 
Free sulfur, per cent 


30 PER CENT RUBBER*® 33 PER CENT RUBBER? 
Maximum MINIMUM Maximum) MINIMUM 
Saponifiable acetone extract, per cent: 


0.55 1.50 
2.20 


0.50 
1.00 
0.60 
Classes A and AO 230 


* For percentages between 30 and 33, the limits shall be in proportion to the percentage of rub 


Crass A anp Crass AO MINIMUM 
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Qualitative Requirements 
15. (a) The acetone solution from either compound shall not 
fluoresce and the acetone extract (60 ml.) from Class A compound to 
shall not be darker than a light straw color. lat 
(b) The hydrocarbons shall be solid, waxy and not darker than 
a light brown. 


(c) The chloroform extract (60 ml.) shall not be darker than a Sa 

straw color. 
Physical Properties w 
16. The insulation shall conform to the following requirements th 


ss, 


Tensile strength, minimum, lb. per sq. in................+.+4- 1000 1200 
Set in 2 in. gage length, maximum, in.................2-.04- i 3 3 
Elongation at rupture in 2-in. gage length, minimum, per cent.. 350 400 
Depreciation in tensile strength and elongation after oxygen Fe 
Depreciation in tensile strength and elongation after Geer oven -. 
30 per comt 1.75¢ 1.75¢ 1: 
Specifi 
gravity, minimum { Per cent 1.67¢ 1.674 
* For percentages between 30 and 33, the specific gravity limits shall be in proportion to the th 
percentage “ rubber found. hi 
Thickness 
17. The average thickness of the insulation shall be not less than 
that givenin Table IV. The thickness of the insulation at the thinnest : 
part shall be not more than 10 per cent less than the specified thick- , 
ness, but in no case shall such 10 per cent allowance exceed 0.031 in. d 


High Voltage Test 
18. Each coil, reel, or length of wire or cable, after vulcanization 
and before the application of any covering other than tape or braid 
used in vulcanization shall successfully withstand the application of 
an alternating voltage of not less than that given in Table V fora 
period of 5 minutes. 
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Resistance 
19. Each coil, reel, or length of wire or cable after being subjected 
to the high voltage test specified in Section 18 shall have an insu- 
— resistance not less than that given in Table VI. 
Sampling 
20. Samples of the vulcanized rubber compound for chemical 
analysis shall be taken after the successful completion of the physical 
and electrical tests, and before applying impregnating compounds 
which may contaminate the rubber. The samples shall be taken at 
the option of the purchaser. The purchaser shall assure himself that 


TaBLE IV.—TaICKNEsS OF INSULATION. 
4J Thickness in sixty-fourths of an inch 


A. w. g- Numbers 
or Circular Mils 8q. mm. 1500 


No. 14 to No. 9............ 2.08 to 6.63 


250000to 500000 cir. mils 
550 000 to 1 000 000 cir. mils 
1 250 000 to 2 000 000 cir. mils} 633 to 1013 


Nors.—The thickness of insulation (on each conductor in the case of multiple conductor cables) shall be based on 
the 1 ped * m. 8. voltage between the conductor and the outside of its insulation 

For size or an intermediate working voltage the thickness shall be that for the next larger size or 
higher voltage. 


TABLE V.—ALTERNATING TEST VOLTAGE IN KILOVOLTs. 


Pressure, Volts, Direct or Alternating 
uencies 


Size of Cond ial Power Freq 
A. w.g. Numbers or Cireular Mils 


250000 to 500000 cir. mils...... 
550 000 to 1000000 cir. mils......| 4 10 25 
1 250 000 to 2 000 000 cir. mils 10 25 


Nors.—For an intermediate size or an intermediate working voltage, the test voltage shall be that of the next 
larger size, or working voltage. 


all samples are free from contamination and change due to torch heat- 
ing. Wherever practicable, samples shall be taken at a distance of 
at least 3 ft. from the end of the wire. 

Procedure 


21. The insulation shall be analyzed in accordance with (B) 
Complete Procedure as described in the Standard Methods of 


A.S.T.M. Desicnation: D 27 — 
d 
n 
a — 
> 
| 2500 | 3500 | 5000 | 000 | 7000| 000} 9000 10000]11000 
415] 7] 9] 10] 12] 4] 16] 18] 20] 22] 2% 
N 0. 0000 42.4t0107/ 5 | 6| 8] 10] 10] 12] 14] 16] 18] 20) 22] 2% 
6 | 8] 9] 10] 11] 12] 14] 16] 18] 20] 22) 2% 
7 | 10] 10] 12] 12] 14] 16] 18] 20] 22] 2 
8 10] 12] 4] 16] 18] 18] 20] 22) 2 
— 
4 
Working 
600 
| a. 750 | 1500 | 2500 | 3500 | 5000 | 6000 | 7000 | 8000 | 9000 | 10 000) 11 000 * . a 
No. 8 to N 7] | 13] i6| 17] 18] 20] 22 | 2 
No. 5 to No. 2...... 3.5| 7] 9/10] 13 25) 28 | 31 
23 | 31 
23) 


Chemical Analysis of Rubber Products (A.S.T.M. Designation: 
D 297) of the American Society for Testing Materials.! 


Taste VI.—INsULATION RESISTANCE, MeGoums-1000 Fr. aT 60°F. (15.5°C.).¢ 


Thickness of Insulation in Sixty-fourths of an Inch 


$85 : 
$88 
$8888 
S22 : 


n in Sixty-fourths of an 
A. w.g. Numbers 
or Circular Mils 


335 


mon een 


* This table is based on a constant, K = 21 120 in the following formula: 
R= = K logio 1; where R = resistance in megohms-1000 ft., K = constant, L > Pp 
D = diameter over insulation, on each conductor, and d = diameter over ae to As 
Nors.—For an intermediate size, the i ineslation resistance be thet of the next larger size 


Rejection and Retests 


22. The purchaser may make a chemical analysis on any one of 
the samples selected as described in Section 20 to determine if the 


ree 
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co 
Fé 
be 
ex 
or 
of Conductor, 
No. 18............-| 8400 10 800 
No. 16.............| 7400 | 96500 T 
8 100 9 cc 
950000 cfr. mils...) P 
350 000 cir. mils...) .... cove 
500000 cir. mils...) .... f 
1 250 000 cir. mils... 
1 600 000 cir. mils... 
1750000 cir. mils...) .... 440% 
24 
- 
| 15 16 100 16 600 
13 14300 14 800 T 
12700 | 13200 
7 150 10 300 10 800 
9 000 9 500 
7 650 cove 
950000 cir. 4600 g 
350 000 cir. mils..............] 4100 eves cove 
500 000 cir. mils..............]| 3550 cove 
750 000 cir. mils..............| 2750 . 
1 000 000 cir. mils..............| 2500 l 
1 250 000 cir. mils..............] 2250 
1 500 000 cir. mils..............| 2100 vane cove 
1 750 000 cir. mils..............| 2000 ence ence 
> 2 000 000 cir. m 1700 t 
4 


4 A.S.T.M. Desicnation: D 27-33 T 


— conforms to the requirements of Sections 14 and 15. 
Failure of any sample selected to conform to the requirements shall 
be sufficient cause for rejecting the wire which that sample represents, 
except in the case of failure to conform to the requirements for either 
or both free sulfur and chloroform extract. In case of such failure, 
the coil from which the sample was taken shall be rejected and two 
additional samples shall be selected from the remainder of the order. 
The remainder of the order shall be accepted if both samples so selected 
conform to the requirements for free sulfur or chloroform extract. 
The entire order shall be rejected if either sample fails. 


23. The specific gravity shall be determined in inaeiian with 

Section 27 of the Standard Methods of Chemical Analysis of Rubber 

Products (A.S.T.M. Designation: D 297) of the American Society 
for Testing Materials.' 


TENSILE STRENGTH, SET AND ELONGATION AT RUPTURE * 
Sampling for Tests 


24. (a) When an order calls for less than 500 ft., physical tests 
may be waived at the option of the purchaser. 

(b) When an order calls for 500 ft. or more, samples for purposes 
of test shall be taken from 10 per cent of the coils, reels or lengths, 
but in any case at least one sample shall be taken. 


Test Specimen 


25. (a) Size.—The test specimen may be the entire section of the 
insulation in the case of small wires, or, in the case of a large wire or 
cable, either a segment of a section cut with a sharp knife held tan- 
gentially to the conductor or a shaped specimen cut out with a standard 
die. The test specimen shall be as free as possible from surface 
incisions and imperfections. There shall be no limit to the cross- 
section of the test specimen, except as restricted by the capacity of 
the testing machine. 


Note.—The removal of the rubber insulation can be greatly accelerated and 
in most cases a test specimen which is an entire section can be obtained free from 
surface incisions and imperfections by means of metallic mercury. The mercury 
should be introduced at one end of the sample between the insulation and the tinned 
surface of the conductor, and the sample inclined on a support with the end to 
which the mercury is applied at the top. The separation of the rubber insulation 
results from the amalgamation of the tin of the conductor with the mercury. The 
amalgamation is assisted by first immersing and rubbing the tinning on the exposed 
end of the conductor in the mercury. 


1 1933 Book of A.S.T.M. Standards, Part II, p. 1130. te 
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(b) Condition and Age.—Specimens shall not be heated, immersed 
in water or subjected to any mechanical or chemical treatment not 
specifically prescribed in these specifications. ‘Tests shall be made 
not earlier than 24 hours nor later than 60 days after the vulcaniza- 
tion unless approved by the manufacturer. 

(c) Buffing. —In the event of any irregularities on the surface of 
the test specimen, it shall be made smooth and of uniform thickness 
within 5 per cent of the original thickness by buffing, except when 
large strands are used, in which case the rubber sample shall be buffed 
sufficiently to remove all corrugations. 


Calculation of Area 

26. Calculation of the area of the test specimens shall be made as 
follows: 

(a) Where the total cross-section of the insulation is used, the 
area shall be taken as the difference between the area of the circle 
whose diameter is the minimum average outside diameter of the 
insulation and the area of the conductor. The area of a stranded 
conductor shall be calculated from its maximum diameter. 

(b) Where a slice cut from the insulation by a knife held tangent 
to the wire is used, and the slice so cut has the cross-section of a seg- 
ment of a circle, the area shall be calculated as that of the segment 
of a circle whose diameter is that of the insulation. The height of the 
segment is the wall of insulation on the side from which the slice is 
taken. (The values may be obtained from a table giving the areas 
of segments of a unit circle for the ratio of the height of the segment 
to the diameter of the circle.) 

(c) Where the cross-section of the slice is not a segment of a 
circle, the area shall be calculated from a direct measurement of the 
volume or from the specific gravity and the weight of a known length 
of the specimen having a uniform cross-section. 

(d) Where a portion of a sector of a circle has to be taken where 
the conductor is large and the insulation thin, the area shall be calcu- 
lated as the thickness times the width. (This applies either to a 
straight test piece or one stamped out with a die, and assumes that 
corrugations have been removed by buffing.) 

(e) Where a portion of a sector of a circle has to be taken where 
the conductor is large and the insulation thick, the area shall be cal- 
culated as the proportional part of the area of the total cross-section. 


Temperature at Test 


27. Physical tests shall be made at a room temperature not less 
than 65° F. (18.3° C.) nor more than 90° F. (32.2° C.) and the test 
specimen shall have been kept at the room temperature not less than 


30 minutes prior to the test. 
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Tension Testing Machine 


28. The tension testing machine shall be power-driven and pre- 
ferably of the pendulum type. The machine shall be accurate within 
1 per cent of the breaking load. A spring balance type of apparatus 
may be used if provided with a device which will indicate the actual 
maximum load at which rupture takes place and if provision is made 
to prevent recoil of the spring. 
Tensile Strength Test Procedure 


29. The tensile strength test shall be made on ; a specimen which 
has not been previously stretched. The specimen shall have a length 
of not less than 6 in., and shall be marked with gage marks 2 in. 
apart and placed in the jaws of the testing machine with a maximum 
distance between jaws of 4 in. The specimen shall be stretched at 
the rate of 20 in. per minute (jaw speed) until it breaks. The test 
specimen shall break between the gage marks. The tensile strength 
shall be calculated upon the area of the original specimen. 
Set Test Procedure 


30. The set test shall be made on a second test specimen having 
a length of not less than 6 in. and marked with gage marks 2 in. apart. 
The specimen shall be placed in the jaws of the testing machine with 
a maximum distance between jaws of 4 in. and shall be stretched at 
the rate of 20 in. per minute (jaw speed) until the gage marks are 
6in. apart. The test specimen shall then be released within 5 seconds 
and the distance between gage marks shall be determined 1 minute 
after the beginning of release. The set is the difference between this 
length and the original 2-in. gage length. 

Elongation at Rupture Test Procedure 

31. The percentage of elongation at rupture shall be determined 
after the set test and on the same specimen. The specimen shall be 
placed in the jaws of the testing machine with a maximum distance 
between jaws of 4 in. and stretched at the rate of 20 in. per minute 
(jaw speed) until the specimen breaks. The test specimen shall break 
between the gage marks. 

The elongation at rupture shall be taken as the distance between 
gage marks at rupture less 2 in. (the original gage length of the set 
test specimen). The percentage of elongation at rupture is the 
elongation in inches divided by the original gage length (2 in.) and 
multiplied by 100 to express as a percentage. 


AGING TESTS 
Aging Test Conditions 
32. (a) For the aging tests, nine test specimens sampled in ac- 
cordance with Section 24 taken from the same ae of insulation 
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shall be used; three for the determination of unaged properties, 
three for the oxygen bomb test and three for the Geer oven test. 

(6) In the case of wire and cable smaller than No. 6 A.w.g. with 
an insulation thickness less than 3’; in., the insulation shall be heated 
in the oxygen bomb and in the Geer oven without removing the 
conductor. 

(c) In the case of wire and cable of No. 6 A.w.g. and larger or 
with an insulation thickness greater than 3; in., samples approxi- 
mately square in section shall be cut from the insulation with a cross- 
section not greater than 0.025 sq. in. 

(d) Die-cut samples shall be buffed before being subjected to the 
accelerated aging test wherever the thickness of the sample is 3; in. 
or greater after buffing. 

(e) The test specimens shall have no protective covering and 
shall be suspended vertically in such a manner that they will not come 
in contact with each other or with the sides of the bomb or oven. 

(f) Physical tests on both aged and unaged specimens shall be 
made at the same time. The aged specimens shall have a rest period 
of not less than 16 hr. nor more than 48 hr. between the completion 
of the aging and the determination of the physical properties. 


Oxygen Bomb Test 

33. The test specimens shall be heated in an atmosphere of oxygen 
at a pressure of 300 lb. per sq. in. at a temperature of from 157 to 
159° F. for a period of 96 hours. The weight of the rubber in the bomb 
shall not be over 2 g. per cu. in. of bomb space. The bomb pressure 
shall be reduced at a uniform rate, requiring at least two minutes, 
when specimens are removed. ‘The bomb temperature shall be 
recorded autqmatically on a chart. 


Geer Oven Test 


34. The test specimens shall be heated at a temperature of from 
157 to 159° F. for a period of 96 hours in an oven having a free 
circulation of fresh air. The oven temperature shall be recorded 
automatically on a chart. 


Retest 

35. (a) Tensile Strength, Set, Elongation Tests.—When tested in 
accordance with Sections 29, 30 and 31, if a specimen fails to conform 
to any one of the requirements for tensile strength, set, or elongation 
at rupture specified in Section 16, two additional specimens shall be 
taken from the same sample and the average of the results shall 
determine whether the material conforms to the requirements. we" 
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. () “Aring Tests.—Should the first set of specimens selected under 
Section 32 (a) fail to meet the specifications, two other sets of specimens 
shall be tested and if either of these sets fails, the coils, reels or lengths 
will be rejected. 


Rejection 
36. When ten or more samples are selected in any inspection lot, 
all coils, reels or lengths shall be rejected if more than 10 per cent of 
the samples fail. If 10 per cent or less fail, each coil, reel or length 
may be tested and shall be accepted or rejected upon the results of 
such individual tests. Where the number of samples selected in any 
inspection lot is less than ten, all coils, reels or lengths shall be rejected 
if more than 20 per cent of the samples fail. If 20 per cent or less 
fail, each coil, reel or length may be tested and shall be accepted or 
rejected upon the result of such individual tests. 
THICKNESS» 
Apparatus 


37. The thickness measurements may be made with any type of 
micrometer reading to 0.001 in., suitable for measurements of this 

38. Where the lot of wire to be inspected consists of two coils or 
reels or less, at least one determination of the thickness shall be made 
on each coil or reel. Where the lot consists of more than two coils 
or reels and less than 20 coils or reels, at least one determination of 
the thickness shall be made on each of two coils or reels taken at 
random. If the lot consists of 20 or more coils or reels, not less than 
10 per cent of the coils or reels shall be selected at random and at 
least one determination of the sitll on each each coil or reel so 
selected. 

et 


Procedure 


39. The average thickness of the insulation shall be taken as 
one-half the difference between the mean of the maximum and mini- 
mum diameters measured at any one point and the average diameter 
of the conductor measured at the same point. The minimum thick- 
ness shall be taken as the difference between a measurement made 
over the conductor plus the thinnest wall and the diameter of the 
conductor. (The first measurement is made by “slicing off” the 
heavier side of the insulation.) = j= 
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In the case of multiple-conductor cable, the measurements shall 
be made on the individual wires before being cabled. 
Rejection 

40. If the thickness of the insulation of any coil or reel is found 
to be less than the specified value, that coil or reel shali be rejected 


and a thickness measurement on each of the remaining coils or reels 
shall be made. 


ELECTRICAL TESTS 
Place of Testing 


41. Electrical tests of wire and cable shall be made at the place 
of manufacture. 


TABLE VII.—TEMPERATURE COEFFICIENTS. 


Temperature 


4 


iy 
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High Voltage Test 

42. The high voltage test shall be made with alternating potential 
from a transformer and generator of ample capacity and in no case 
less than 5 kva. The frequency of the test voltage shall be not 
greater than 100 cycles and shall have a wave shape approximating 
as closely as possible a sine curve. 


Rate of Application 

43. The initially-applied voltage shall be not greater than the 
rated voltage and the rate of increase shall be approximately uniform 
and not over 100 per cent in 10 seconds nor less than 100 per cent in 
60 seconds. 
Immersion in Water 


44. (a) The outer surface of the insulation of complete insulated 
wires and cables shall be grounded while being electrically tested. 
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If the insulation is not provided with a conducting covering, and if 
the covering is not liable to injury by water, the ground shall be 
obtained by immersing the insulated wire or cable in water for at 
least 12 hours and testing at the end of that period while immersed. 
If the outer covering is susceptible to injury by immersion, the insu- 
lated conductor shall be tested before the application of such covering. 

(b) In the case of multiple-conductor cables, without waterproof 
overall jacket of insulation, no immersion test shall be made on 


finished cables, but only on the individual conductors before 
assembling. 


Application of Voltage 


45. (a) Single-Conductor Cables.—Single-conductor cables shall 
be tested between conductor and sheath or water in which they are 
immersed. 

(b) Multiple-Conductor Cables.—If a multiple-conductor cable is 
rated at the same operating voltage between conductor and sheath or 
water as between conductors, each conductor shall be tested against 
the other conductors in the cable and against the sheath or water, 
at the test voltage prescribed for that rated voltage. If a cable is 
rated at a voltage between conductors and ground different from that 
between conductors, the test between conductors shall be based upon 
the rated voltage between conductors and the test between each 
conductor and sheath or water, shall be based on the rated voltage 
between conductors and sheath or water. 

The several tests may be made by any arrangement of testing 
transformers suitable for the prescribed tests, such as one or more 
transformers supplied from a single-phase source or three transtormers 
connected in star and supplied from a three-phase source. 


Insulation Resistance 


46. (a) The insulation resistance shall be measured after the 
high-voltage test has been made and while the wire or cable is still 
immersed in water. The measurement shall be made after one- 
minute electrification with a continuous e.m.f. of from 100 to 500 
volts, the conductor being maintained negative to the water. The 
temperature of the water shall be within the limits given in Table VII. 


Temperature Coefficient 


(b) If the temperature at which the insulation resistance was 
measured differs from 60° F. (15.5° C.), the resistance shall be reduced 
to that at 60° F. (15.5° C.) by multiplying the measured value by 
the coefficient in Table VII corresponding to the temperature at 4) 
which the measurement was made. 
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47. The tape shall be made from cotton cloth having a weight 
of not less than 1 lb. per 4 yd. with a width of 36 in. and not less 
than 56 by 60 picks per inch, and shall be frictioned on both sides 
and thoroughly filled with a rubber compound. 


Application 

48. The tape shall be applied helically and may be applied before 
vulcanization. The maximum width and minimum overlap shall 
conform to the values in Table VIII. 


TasLe VIII.—WintH AND OVERLAP OF RUBBER-FILLED CABLE TAPE. 


it 


Maximum Wiptu MIniImuM 


DIAMETER OVER or TAPE, OVERLAP, 
INSULATION, IN. IN. 
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For intermediate diameters the requirements shall be those of the next smaller size. 


Intermediate Diameters ¥ 


49. For intermediate diameters — requirements shall be those 
of the next smaller diameter indicated in Table VIII. 


Number of Tests 
50. re shall be taken at the option of the purchaser. 


(D) COTTON BRAID 
Braids 


51. (a) ‘Two types of cotton braid are covered in these alien 


tions, namely, standard braid and heavy braid, as follows: 


Standard Braid is designed for indoor service and installation 


in conduits. 
Heavy Braid is ee for outdoor and rough service. $F i: 
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(6) Unless otherwise specified, standard braid shall be —— 


+4 52. Cotton braid shall be closely woven im cotton thread 
having not less than two plies. 
Construction 
ore 53. (a) The braid shall eee so constructed that the tangent of the 
all angle between the cotton thread and the side of the wire shall be not 
less than that specified in Table IX. 
TABLE IX.—TANGENT OF ANGLE OF 
UM VALUE OF CORRESPONDING 
AP, DIAMETER UNDER BraAIp, IN. TANGENT BRAD ANGLE, DEG. 
(b) The thickness of standard braid shall be not less than that 
specified in Table X and that of heavy braid not less than that 
specified in Table XI. 
TABLE X.—MINIMUM THICKNESS OF STANDARD BRAID. 
CORRESPONDING 
Tuickness Minimum SIZE AND 
DIAMETER UNDER BRAID, IN. oF BRAID, IN. Priy or Cotton YARN 
10se Taste THICKNESS OF HEAvy BRAID. 
CoRRESPONDING 
Minimum Tuickness SIZE AND 
Diameter Unper Bram, IN. or BRAID, IN. or Cotton YARN 
tion 


(c) The number of carriers and the number of ends per carrier 
used in applying the braid shall be optional providing all other limita- 
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tions of Sections 52 and 53 are met. However, the picks per inch 
shall be not less than the value as calculated by the following formula: 


/ 2 

V tE+M 2x (D + T) 

where P = the picks per inch; 

the thickness of braid, in inches; T = 2: subpartes 


the thickness of one end of cotton, in inches; ¢ = ea 
S 


= cabling factor for plied yarn; values of K are: 4 3 ply = 2.00 
__S = the cotton ply, size or number; ieee cl 
= the number of ends per carrier; d 
= the number of carriers; 
_D = the diameter under braid, in inches; 
M = the space between each set of carrier threads, in inches; c 
M = X (0.011 7.0 
¥ ( + 7.0 PE’) il 
X = the closeness constant Valuesof X: ,, 
1.0...... 0.501 and over 
For convenience in calculating the more usual braid constructions, : 
the formula for picks may be reduced to AE aaa FE 
d p 
Values of Y for some of the most commonly used cottons are: fi 
Thickness of Braid, T | For Diameters Under For Diameters 0.501 in. and Over 


2 End | 3 End | 4 End | 5 End | 2 End | 3 End | 4 End | 5 End | 6 End | 7 End | 8 End 


j 
i 
= 
| 
| 
bay 
1 
} 
| 
id 
| 
4 
wf 
30/2 | 0.0163.................] 1081] 5 3 
0.0200... BOT] 416] 241] 151] 878] 446] 250] 163] ....]....].... 
fe 14/2 | 0.0238.................] 616 | 302] 168] 103] 664] 324] 180] 111] ....]....].... 
| 588 | 257] 142] 85] 582] 276] 152] 92) 40] 28 
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Values of Z for the standard braiders are: 


NUMBER OF CARRIERS 


(d) For braid over twin wires use 1.64 times the conductor 
diameter to determine the proper braid. 

(e) Where two braids are specified, the outer braid shall be 
determined by the diameter over the inner braid. Where the diameter 
change-over limit is such that Table X and this section require 
different sizes of yarn on the inner and outer braids, both braids 
shall be of the size of yarn as required on the outer braid. 

(f) Where two braids are applied in one operation, these specifi- 
cations shall apply to the inner and outer braids except that picks per 
inch and angle of braid for inner braid shall be governed by the 
construction of the machine. 

(g) These specifications do not apply to braids for fixture wire 
or to fancy or special braids. 

(h) In Table XII are tabulated the required picks per inch as 
calculated by the formula in Paragraph (c) and the corresponding 
braid angle for braids applied with the minimum size and ply of 
cotton, and a definite number of ends per carrier. However, it is not 
the intent of these specifications to limit the braids to the scope of 
Table XII since heavier cottons or a variation in ends per carrier are 
permissible providing all requirements of Sections 52 and 53 are 
led 


54. The various quantities shall be determined as follows: 
Diameter Under Braid, by a suitable micrometer reading. 


? 


Number of Carriers and Ends per Carrier, by examination of braid. 
Picks per Inch, on a 4-in. sample after wiping off outside of braid 


with chloroform. 


Angle of Braid by formula: Tangent of Angle = 2r P(D+T) 


C 


Thickness of Braid (2 X diameter of single end of cotton), by 
measuring 25 per cent of the total number of threads with a paper 
micrometer having a foot 0.4 in. in diameter under a pressure of 50 g. 
The sample of braid on which the average diameter is } determined 
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55. Samples shall be taken at the option of the purchaser. _ 


1 minute, and removing and dry 


tween cheese cloth. 
Number of Tests 
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Finish 

56. The braid shall be completely saturated with a weather- 
resisting compound and finished with a black moisture-resistant 
compound, thoroughly slicked down. 


57. The saturating and finishing compounds shall have no 
injurious effect upon the rubber insulation or the coverings during 
application and shall meet the following tests: 

(a) Moisture Absorption Test—A 6-in. sample of wire with 
carefully paraffined ends shall be weighed and submerged in fresh 
water of a temperature of 20° C. (68° F.) for a period of 24 hr. The 
increase in weight after submersion and removal of surface water 
shall be not more than 9 per cent of the weight exclusive of copper 
and insulation before submersion. 

(b) Melt Test.—A 6-in. sample of wire with the insulation removed 
for } in. at each end shall be placed on clean, white glazed paper and 
maintained at 52° C. (125° F.) for 30 minutes. The compound 
shall not migrate sufficiently to be transferred to the paper or form a 
ridge perceptible to the finger upon it. 


(F) LEAD SHEATHS 
Composition 


58. Lead sheaths shall consist of commercially pure lead (approx- 
imately 99.85 per cent) without flaws and tightly formed about the 


taped core of the cable. 
TaBLe XIII.—Tuickness oF LEAD SHEATHS. 
ows THICKNESS OF 
DIAMETER OF CorRE, IN.* SHEATH IN IN. 
9 


* For twin cables, use the major axis. 


Thickness 


59. Lead sheaths shall have an average thickness not less than 
that indicated in Table XIII and the minimum thickness shall in no 
place be less than 90 per cent of the required average thickness. 
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Measurement wi 
60. A short section of the lead sheath shall be removed from the set 
wire or cable and the thickness measured with a suitable micrometer 
, caliper at not less than ten points, approximately equally spaced, an 
' care being taken to include the thinnest and the thickest parts. 
20 
(G) INSPECTION AND REJECTION sti 
Inspection and Test rig 
- 61. (a) Inspection shall be made prior to shipment and at the 
. place of manufacture. se 
is (b) The manufacturer shall notify the purchaser sufficiently in th 
advance of the completion of the wire or cable to permit of arrange- 1) 
ment of inspection. 
_ (c) The inspector representing the purchaser shall have free a} 
entry at all times, while work on the contract of the purchaser is ea 
being performed, to all parts of the manufacturer’s works which con- at 


cern the manufacture of the wire ordered, except compounding room. 
The manufacturer shall afford the inspector, without charge, all reason- 
able facilities to satisfy him that the wire is being furnished in accord- 
ance with these specifications. 

(d) The purchaser at his option may make the various tests on 
samples in his own laboratory or elsewhere, but such tests shall be 
made at the expense of the purchaser. 


Rejection & 
62. Each coil, reel or length which fails to comply with the 30 
physical and electrical requirements of these specifications shall be of 
rejected. 
Rehearing te 
63. Samples of rejected material shall be preserved for two weeks aT 
from date of test report. In case of dissatisfaction with the results ad 
of test, the manufacturer may make claim for a rehearing within that at 
time. Sealed duplicate samples may be retained by the manufacturer Bas 


at his option. 


RY ANNEALED COPPER STANDARD! 
, The following shall be taken as normal values for standard 
annealed copper: 


(a) Resistance.—At a temperature of 20° C. the resistance of a 


1 Extracts from American Institute of Electrical Engineers’ Standard No. 30. 
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wire of standard annealed copper 1 m. in length and of a uniform 
section of 1 sq. mm. is xy ohm = 0.017241 ohm. 

(b) Density—At a temperature of 20° C. the density of standard 
annealed copper is 8.89 g. per cu. cm. 

(c) Temperature Coefficient of Resistance.—At a temperature of 
20° C. the “constant mass” temperature coefficient of resistance of 
standard annealed copper, measured between two potential points 
rigidly fixed to the wire, is 0.00393 = 1/254.45 per degree Centigrade. 

(d) Resistance of Standard Annealed Copper at 20° C.—As a con- 
sequence, it follows from (a) and (b) that at a temperature of 20° C. 
the resistance of a wire of standard annealed copper of uniform section, 
1 meter in length and weighing 1 g. is: xg X 8.89 = 0.15328 ohm. 
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INSULATED WIRE AND CABLE: PERFORMANCE 
RUBBER COMPOUND! wihiyi 
A.S.T.M. Designation: D 353 - 33 T Se 


_ This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. says! qeeNgen 


IssUED, 1932; REVISED, 1933.2 


1. (a) These specifications cover wire and cable insulated with a 
vulcanized rubber compound. The suitability of the compound as 
insulation shall be determined solely by physical and electrical tests. 
The compound shall be called performance rubber compound. 

(b) Except for the rubber insulation and methods of testing, 
wire and cable supplied under these specifications shall conform to 
the Tentative Specifications for Insulated Wire and Cable: 30 per 
cent Hevea Rubber (A.S.T.M. Designation: D 27-33 T) of the 


American Society for Testing Materials.* 
INSULATION 
Workman- 2. (a) The insulation shall be homogeneous in character, tough, 
ship. elastic and applied concentrically about the conductor and shall fit 


tightly thereto. Where the insulation is applied in more than one 
layer adjacent layers shall be vulcanized into a homogeneous mass. 

(b) The insulation of wires up to No. 7 A. w. g., inclusive, shall 
be covered with a single cotton braid. On larger sizes the fibrous 
covering shall consist of a cable tape and cotton braid or two cotton 
braids. The cable tape may be applied before vulcanization. In 
multiple conductor cables the individual conductors shall not be 
braid-covered unless specified. 

(c) Where repairs or joints are made in the insulation, the work 
shall be done in such manner that the repaired part of the joint, and 
all parts affected in the process, shall be as strong and durable elec- 
trically and mechanically as the remainder of the insulation and shall 
not exceed the limitations on the thickness specified in Section 5. 

1 Criticisms of these Tentative Specifications are solicited and should be directed to Mr. Arthur 


W. Carpenter, Secretary of Committee D-11 on Rubber Products, The B. F. Goodrich Co., Akron, Ohio. 
? Revision accepted by Committee E-10 on Standards, August 16, 1933. 
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MANUFACTURE 


q 3. The insulation shall consist of a properly vulcanized rubber Composition. 


compound that will meet the tests hereinafter specified. 


4 PHYSICAL PROPERTIES 


4. The insulation shall conform to the following requirements as Physical 


to physical properties: Properties. 


MaximuM MIniImuM 


period of 5 minutes. ads 


Ultimate tensile strength, lb. per sq. 
Tensile stress at 200 per cent elongation, Ib. per sq. in....... 300 
Set in 2-in. gage length, 
Depreciation in tensile strength and elongation after oxygen eer ae 
a Depreciation in tensile strength and elongation after Geer Ps eens 
ty 
g, 5. The average thickness of the insulation shall be not less than Thickness. 
to that given in Table I. The thickness of the insulation at the thinnest 
er part shall be not more than 10 per cent less than the specified thick- 
he ness, but in no case shall such 10 per cent allowance exceed 0.031 in. 
TABLE I.—THICKNESS OF INSULATION. at 
Thickness in sixty-fourths of an inch 
h, 
: Ww. Volts, Direct or Alternati 
fit of Conductor 
ne 
A. w. g- Numbers 600 
or Circular Mils #q. mm. | ‘oF | 750 1500] 2500 | 3500 | 5000 | 6000 | 7000 | 8000 | 9000 | 10 000} 11 000 
ill 
No. 14 to No. 9............ 2.08 to 6.63) 3 4/1 6 8 10 12 “i a = 
us No. 8 to No. 2............. 8.37 to 33.6] 4 5} 7 10 12 14 16 18 | 20) 22 24 
No. 1 to No. 0000.......... 42.4t0 107 5 6; 8 10] 10 12 14 16 18 | 20] 22 24 
on to 500 000 cir 127 253] 6 | 8| 9] 10} 11] 12] 14] 16] 18] 20] 22 | 24 
In 550 000 to 1000 000 cir. mils} 279 to 507 | 7} 9/10] 10] 12] 12} 14] 16] 18] 20] 22 | 24 
1250 000 to 2.000 000 cir. mils} 633 to 1013] 8 | 10] 10| 12] 14] 16| 18| 18] 20] 22 | 2% 
be Nors.—The thickness of insulation (on each conductor in the case of multiple conductor cables) shall be based on 
the r. m. 8. voltage between the conductor and the outside of its insula 
an intermediate size or an intermediate working voltage the thickness shall be that for the next larger size or 
rk higher working voltage. 
nd 
all 4 6. Each coil, reel, or length of wire or cable after vulcanization High 
and before the application of any covering other than tape used in vul- Voltage Test. 
_ canization shall successfully withstand the application of an alter- 
ule. nating voltage of not less than that given in Table II for a 
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7. Each coil, reel, or length of wire or cable after being subjected 
to the high voltage test specified in Section 6 shall have an insulation 
resistance not less than that given in Table III. 

8. (a) The increase in the specific inductive capacity of the insu- 
lation shall be used as an indication of the amount of moisture 
absorbed. 

(b) The specific inductive capacity after 24-hr. immersion in 
water shall not exceed six. The increase between the ends of the first 
and the fourteenth days shall not exceed 20 per cent and that between 
the ends of the seventh and fourteenth days, 5 per cent. 

(c) The specific inductive capacity shall be determined at either 
1000 or 60 cycles. Where measured at 1000 cycles, the voltage im- 
pressed upon the conductor shall not exceed 10 volts. Where measured 
at 60 cycles, the voltage impressed upon the conductor shall be 
equivalent to a stress of between 30 to 40 volts per mil of insulation. 
a (d) The measurements shall be made as described in Section 32. 


TABLE II.—ALTERNATING TEST VOLTAGE IN KILOVOLTs. 


Worki Volts, Direct or Alternating 
Size of Conductor et Power Frequencies 
g- Numbers 600 
+ Gitcule Mile 8q. mm. al 750 |1500} 2500 | 3500 | 5000 | 6000 | 7000 | 8000 | 9000 | 10 000} 11 000 
No. 14 to No.9............ 2.08 06.633 | 4] 6| 8|10 | 33 
SOS SN See 8.37 to 13.3) 3.5) 5 7 9} 10 13 16 17 18 20} 22 24 
16.8 to 33 6) 3.5) 5 7 10 13 16 22] 25; 28 31 
No. 1 to No. 0000.......... 4to 107 | 3.5} 6] 8] 10} 10 13] 19] 22] 25] 28 31 
to 500000 cir. mils} 127 to 253 | 4 9] 10] 11.5) 13] 16] 19] 22] 25] 28 31 
550 000 to 1000 000 cir. mils} 279 to 507 | 4 9} 10 10 | 13 13 16 19} 22] 25] 28 31 
1 250 000 to 2 000 000 cir. mils} 633 to 1013) 4 10 | 10 10 | 13 16 19 22 25 28 31 
Nors.—For an intermediate size or an intermediate working voltage, the test voltage shall be that of the next 
larger size, or higher working voltage. 
METHODS OF TESTING 


"TENSILE STRENGTH, SET, AND ELONGATION AT RUPTURE 


9, (a) Wire up to and including 250,000 cir. mils in size shall 
be sampled in accordance with the following requirements: am 
NuMBer oF SAMPLES 
1 for each 2000 ft. or fraction thereof 
10,001 to 100,000 ft........... 5 plus 1 for each 10,000 ft. additional over 10,000 ft. 
100,001 to 500,000 ft... ccc ccccssee 14 plus 1 for each 25,000 ft. over 100,000 ft. 


(6) For wire larger than 250,000 cir. mils, one sample shall be 
selected from quantities between 1000 and 2000 ft. and for larger 
quantities double those specified in Paragraph (a). 

10. (a) Sise-—For the physical tests, the test specimen may be 
the entire cross-section of the insulation in the case of small wires, 
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or, in the case of a large wire or cable, either a segment or sector cut 
with a sharp knife held tangentially to the conductor or a shaped 


TABLE III.—INsuLATION RESISTANCE, MEGOHMS-1000 Fr. AT 60° F. (15.5° C.).* 


Size of Conductor, Thickness of Insulation in Sixty-fourths of an Inch 
Aw 
2 3 4 5 7 8 10 
wae. 8 100 9800 | 11400 | 12400 | 13500 | 14000 | 16100 
st 7 100 8 400 9800 | 10800 | 11900 | 12700 | 14500 
6 050 7 150 8 400 9500 | 10600 | 11400 | 12700 
4 500 5 550 5 600 7 650 8 700 9200 | 10800 
as 4500 5 550 6 350 7 150 7 650 9 200 
3 950 4 500 5 300 6 050 6 600 7 650 
3 450 3 950 4500 5000 5 550 6 600 
3150 | 3450 3 950 4500 5 300 6 050 
sah 3 150 3 700 4 200 5 000 5 550 
2 900 3 450 3 950 4500 5 000 
2 650 3 150 3 450 3 950 4500 
2 400 2 900 3 150 3 450 4 200 
2 100 2 500 3 050 3 300 3 850» 
1 850 2 250 2 500 2 750 3 550 
1 600 2.000 2 100 2 500 3 050 
1700 2 100 2 500 
; 1 600 1700 2 100 
1700 2.000 
1 600 1 700 
1 450 1 600 
1050 1 450 
Thickness of Insulation in Sixty-fourths of an Inch 
12 14 16 18 20 22 24 
11600 | 12700 | 13700 | 14500 | 15300 | 16i00 | 16600 
10300 | 11100 | 12100 | 12900 | 13500 | 14300 | 14800 
8 700 9800 | 10600 | 11400 | 11900 | 12700 | 13200 
7 850 8 400 9.000 9800 | 10300 | 11100 | 11600 
150 7 650 8 400 9 200 9800 | 10300 | 10800 
6 350 7 150 7 900 8 400 9 000 9500 | 10000 
5 550 6 600 7 150 7900 8 400 9.000 9 500 
5 300 6 050 6 600 7 150 7 650 8 200 ores 
5 000 5 550 6 050 6 600 7 150 7 650 
250 000 cir. mils.............. 4 600 5 300 5 800 6350 6 750 is, 
350 000 cir. mils.............. 4 100 4500 5 000 5 550 5 950 
500 000 cir. 3550 | 3950 | 4500 | 4750 | .... Guar 
750000 cir. mils.............. 2 750 3 300 3 700 4100 
1 000 000 cir. mils. 2500 | 2900 | 3300 .... 
1 250 000 cir. mils.............. 2 250 2 650 3 050 oe 
1500 000 cir. 2100 | 2500 | .... 
1 750000 cir. mils.............. 2.000 2 400 
2.000 000 cir. 1 700 2 250 
* This table is based on a constant, K = 21 120 in the following formula: 


D = diameter over insulation, on each conductor, and d = diameter over conductor. ghia oe. 
Norsz.—For an intermediate size, the insulation resistance shall be that of the next larger size. , 


R= K logey: where R = resistance in megohms-1000 ft., K = constant, 


specimen cut out with a standard die. The test specimen shall be as 
free as possible from surface incisions and imperfections. There shall 
be no limit to the cross-section of the test specimen, except as re- 
stricted by the capacity of the testing machine. 
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Note.—The removal of the rubber insulation can be greatly accelerated and 
in most cases a test specimen which is an entire cross-section can be obtained free 
from surface incisions and imperfections by means of metallic mercury. The 
mercury should be introduced at one end of the sample between the insulation and 
the tinned surface of the conductor, and the sample inclined on a support with the 
end to which the mercury is applied at the top. The separation of the rubber 
insulation results from the amalgamation of the tin of the conductor with the mer- 
cury. The amalgamation is assisted by first immersing and rubbing the tinning 
on the exposed end of the conductor in the mercury. 


(b) Condition and Age——Specimens shall not be heated, immersed 
in water or subjected to any mechanical or chemical treatment not 
specifically prescribed in these specifications. 

Specimens for accelerated aging tests shall be taken from the com- 
pleted wire after the application of the specified covering and shall be 
aged with all such covering removed. 

No tests shall be made within 24 hours nor later than 60 days after 
vulcanization unless agreed to by the manufacturer. 

(c) Buffing. —In the event of any irregularities on the surface of 
the test specimen, it shall be made smooth and of uniform thickness 
within 5 per cent of the original thickness by buffing, except when 
large strands are uscd, in which case the rubber sample shall be buffed 
sufficiently to remove all corrugations. 

11. Calculation of the area of the test specimens shall be made 
as follows: 

(a) Where the total cross-section of the insulation is used, the 
area shall be taken as the difference between the area of the circle 
whose diameter is the average outside diameter of the insulation and 
the area of the conductor. The area of the stranded conductor shall be 
calculated from its maximum diameter. 

(b) Where a segment or sector of the insulation has to be taken 
in the case of a large wire or cable or where the insulation is thin, 
the area shall be calculated as the thickness times the width. (This 
applies either to a straight test specimen or one stamped out with a 
die, and assumes that corrugations have been removed by buffing.) 

12. Physical tests shall be made at a room temperature not less 
than 65° F. (18.3° C.) nor more than 90° F. (32.2° C.) and the test 
specimen shall have been kept at the room temperature not less than 
30 minutes prior to the test. 

13. The tension testing machine shall be power-driven and prefer- 
ably of the pendulum type. The machine shall be accurate within 1 
per cent of the breaking load. A spring balance type of apparatus 
may be used if provided with a device which will indicate the actual 
maximum load at which rupture takes place and if | if provision i is made 


to prevent recoil of the spring. 
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14. The tensile strength test shall be made on a specimen which Tensile 
has not been previously stretched. The specimen shall have a length —— . 
of not less than 6 in., and shall be marked with gage marks 2 in. _ 
apart and placed in the jaws of the testing machine witha maximum sy 
distance between jaws of 4 in. The specimen shall be stretched at 
the rate of 20 in. per minute (jaw speed) until it breaks. The test 
specimen shall break between the gage marks. The tensile strength | 
shall be calculated upon the area of the original specimen. 

15. The tensile stress test shall be made in conjunction with the Tensile 
tensile strength test by recording the load when the 2-in. gage length St*** Test: 
marks are 6 in. apart, that is, at 200 per cent elongation. The tensile 
stress shall be calculated upon the area of the original specimen. 

16. Elongation at rupture shall be determined in conjunction Elongation 
with the tensile strength test by reading the distance in inches between ** ®¥?t™re- 
gage marks at the breaking point. The elongation at rupture shall 
be taken as the distance between gage marks at rupture less 2 in. _ 
(the original gage length). The percentage of elongation at rupture  __ 
is the elongation in inches divided by the original gage length (2 in.) ; 
and multiplied by 100 to express as a percentage. i) yee 

17. The set test shall be made on a second test specimen having Set Test. _ 
a length of not less than 6 in. and marked with gage marks 2 in. apart. 

The specimen shall be placed in the jaws of the testing machine with 

a maximum distance between jaws of-4 in. and shall be stretched at 
the rate of 20 in. per minute (jaw speed) until the gage marks are 
6in. apart. The test specimen shall then be released within 5 seconds 
and the distance between gage marks shall be determined 1 minute is 


after the beginning of release. The set is the difference between this 
length and the original 2-in. gage length, 

18. (a) For the aging tests, nine test specimens sampled in ac- aging Test 
cordance with Section 9 taken from the same length of insulation Conditions. 
shall be used; three for the determination of unaged properties, 
three for the oxygen bomb test and three for the Geer oven test. 

(b) In the case of wire and cable smaller than No. 6 A.w.g. with 
an insulation thickness less than 3; in., the insulation shall be heated in 
the oxygen bomb and in the Geer oven without removing the conductor. = 3 

(c) In the case of wire and cable of No. 6 A.w.g. and larger or —t™ 
with an insulation thickness greater than 3 in., samples appioxi- 
mately square in section shall be cut from the insulation with a woss- 
section not greater than 0.025 sq. in. a: 

(d) Die-cut samples shall be bufied before being subjected to the — 
accelerated aging test wherever the thickness of the sample is 3% in. 
or greater after buffing. 


| 
d 
e 
d 
e 
T 
g 
d 
t 
2 
e 
f 
n 2 
Ly 
S 
a 
S 
t 
n 
La 


Oxygen 
Bomb Test. 


Geer Oven 
Test. 


Rejection, 


ae 


Apparatus. 


Number of 
Measure- 
ments. 


a. are If the lot consists of 20 or more coils or reels, 
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(e) The test specimens shall have no protective covering and 
shall be suspended vertically in such a manner that they will not come 
in contact with each other or with the sides of the bomb or oven. 

(f) Physical tests on both the aged and unaged specimens shall 
be made at the same time. The aged specimens shall have a rest 
period of not less than 16 hours nor more than 48 hours between the 
completion of the aging test and determination of physical properties. 

(g) Should the first set of specimens selected under Paragraph (a) 
fail to meet the specifications, two other sets of specimens shall be 
tested and if either of these sets fails, the coils, reels or lengths will be 
rejected. 

19. The test specimens shall be heated in an atmosphere of oxygen 
at a pressure of 300 lb. per sq. in. at a temperature of from 157 to 
159° F. for a period of 96 hours. The weight of the rubber in the bomb 
shall not be over 2 g. per cu. in. of bomb space. The bomb pressure 
shall be reduced at a uniform rate, requiring at least two minutes, 
when specimens are removed. The bomb temperature shall be 
recorded automatically on a chart. 

20. The test specimens shall be heated at a temperature of from 
157 to 159° F. for a period of 96 hours in an oven having a free 
circulation of fresh air. The oven temperature shall be recorded 
automatically on a chart. 

21. Where ten or more samples are selected in any inspection lot, 
all coils, reels or lengths shall be rejected if more than 10 per cent of 
the samples fail. If 10 per cent or less fail, each coil, reel or length 
may be tested and shall be accepted or rejected upon the results of 
such individual tests. Where the number of samples selected in any 
inspection lot is less than ten, all coils, reels or lengths shall be rejected 
if more than 20 per cent of the samples fail. If 20 per cent or less 
fail, each coil, reel or length may be tested and shall be accepted or 
rejected upon the results of such individual tests. 


THICKNESS MEASUREMENTS 


22. The thickness measurements may be made with any type of 
micrometer reading to 0.001 in., suitable for measurements of this 
character. 

23. Where the lot of wire to be inspected consists of two coils or 
reels or less, at least one determination of the thickness shall be made 
on each coil or reel. Where the lot consists of more than two coils 
or reels and less than 20 coils or reels, at least one determination of 
the thickness shall be made on each of two coils or reels taken at 


not less than 


= 
10 
le 
se 
or 
m 
of 
ni 
h 
b 
t 
a 
f 
] 
é 
1 
oki 


d 10 per cent of the coils or reels shall be selected at random and at rented “a 
e least one determination of the thickness made on each coil or reel so - 
selected. 
i 24. The average thickness of the insulation shall be taken as Procedure. 
t one-half the difference between the mean of the maximum and mini- _ 


e mum diameters measured at any point and the average diameter 
. of the conductor measured at the same point. The minimum thick- 
) ness shall be as taken the difference between a measurement made 
e over the conductor plus the thinnest wall and the diameter of the 
€ conductor. (The first measurement is made by “slicing off” the 
heavier side of the insulation.) 


n In the case of multiple-conductor cable, the measurements shall 
*) be made on the individual wires before being cabled. 
b 25. If the thickness of the insulation of any coil or reel is found Rejection. 
e to be less than the specified value, that coil or reel shall be rejected = 
, and a thickness measurement on each of the remaining coils or reels 

wd 
e 


26. Electrical tests of wire and cable shall be made at the place Piace 


d of manufacture. 
27. The high voltage test shall be made with alternating potential High Voltage 

p from a transformer and generator of ample capacity and in no case — " 

f less than 5 kva. The frequency of the test voltage shall be not 

- greater than 100 cycles and shall have a wave shape approximating 


as closely as possible a sine curve 
y 28. The initially applied voltage shall be not greater than the Rate of 


d rated voltage and the rate of increase shall be approximately uniform “??%#to- 
7 and not over 100 per cent in 10 seconds nor less than 100 per cent in 
ad 60 seconds. 
‘ 29. (a) The outer surface of the insulation of complete insulated Grounding. 
€ wires and cables shall be grounded while being electrically tested. 
at If the insulation is not provided with a conducting covering, and if 
of the covering is not liable to injury by water, the ground shall be — 
is obtained by immersing the insulated wire or cable in water for at = 

least 12 hours and testing at the end of that period while immersed. _ 
or If the outer covering is susceptible to injury by immersion, the insu- 
le lated conductor shall be tested before the application of such covering. 
ls (b) In the case of multiple-conductor cables, without waterproof 
of overall jacket of insulation, no immersion test shall be made on 
it finished cables, but only on the individual conductors before 


‘ 
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Application 30. (a) Single-Conductor Cables—Single-conductor cables shall 
of Voltage. be tested between conductor and sheath or water in which they are 
immersed. 

(b) Multiple-Conductor Cables.—If a multiple-conductor cable is 
_ rated at the same operating voltage between conductor and sheath or 
water as between conductors, each conductor shall be tested against 
the other conductors in the cable and against the sheath or water, 
at the test voltage prescribed for that rated voltage. If a cable is 
rated at a voltage between conductors and ground different from that 
between conductors, the test between conductors shall be based upon 
_ the rated voltage between conductors and the test between each 
- conductor and sheath or water, shall be based on the rated voltage 

_ between conductors and sheath or water. 


TABLE IV.—TEMPERATURE COEFFICIENTS. 


Temperature Temperature 
Deg. Deg. Deg. 

Fahrenheit Centigrade Fahrenheit Centigrade 
46 7.8 0.69 61 16.1 1.03 
17. .08 
naif 9.4 0.75 64 17.8 1.11 
50 10.0 0.77 65 18.3 1.14 

grt 

ce 10.6 0.79 66 18.9 1.17 
BB 11.1 0.81 67 19.4 1,20 
mat 53 11.7 0.83 68 20.0 1.23 
— 12.2 0.85 69 20.6 1.26 
155 12.8 0.88 70 21.1 1.30 
sel 13.3 0.90 71 21.7 1.33 
57 13.9 0.92 72 22.2 1.37 
58 14.4 0.94 73 22.8 1.40 
59 15.0 0.97 714 23.3 1.44 
60 15.6 1.00 75 23.9 1.48 


The several tests may be made by any arrangement of testing 
transformers suitable for the prescribed tests, such as one or more 
transformers supplied from a single-phase source or three transformers 
connected in star and supplied from a three-phase source. 

Insulation 31. (a) The insulation resistance shall be measured after the 
Resistance. high voltage test has been made and while the wire or cable is still 
immersed in water. The measurement shall be made after one 
minute electrification with a continuous e.m.f. of from 100 to 500 
volts, the conductor being maintained negative to the water. The 
temperature of the water shall be within the limits given in Table IV. 
Temperature (6) If the temperature at which the insulation resistance was 
Coefficient. measured differs from 60° F. (15.6° C.), the resistance shall be reduced 
ss te that at 60° F. (15.6° C.) by multiplying the measured value by 


ne the coefficient in Table IV corresponding to the temperature at 
which the measurement was made. 
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32. (a) A 15-ft. sample with all the coverings removed shall be Moisture 
selected at random from the wire offered for inspection. The middle 7oser?4" 
10 ft. of the sample shall be immersed in distilled water for a period of 
14 days with the 2}-ft. portion at each end kept above the water as 
leakage insulation. The three measurements specified in Section 8 shall 
be taken with the water at the same temperature. The water shall 
be maintained at room temperature but not less than 70° F. (21° C.). 

(b) The specific inductive capacity of the insulation shall be 
determined at commercial frequencies and shall be calculated as 
follows: 


4 Specific inductive capacity = 13 600 C logy = dtswiss 
‘ wa 
where C = the capacity in micro-farads of 10 ft.ofsample; = 
D = the diameter over insulation; and dagen} 


The moisture absorption test shall be made only when requested 

y the purchaser. 
33. Each coil, reel or length which fails to comply with the electri- Rejection. 
cal requirements of these specifications shall be rejected. 2, a 
ig 


| 3 d = the diameter over conductor. 
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bend A.S.T.M. Designation: D 378 - 33 T 
This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 
IssuED, 1933.? ido ge 
Scope themes 
1. These methods cover the test procedure recommended for 
_ evaluating the physical properties of the flat type of rubber belting T 
for power transmission which contuins cotton duck reinforcement 
and is classified commercially as follows: T 
(a) Friction Surface Belt.—Possessing no distinct rubber cover le 
other than that resulting from the rubber frictioning process. il 
(b) Rubber Covered Belt.—Possessing a distinct rubber cover d 
extending over the outside and around the edges of the belt. n 
Sampling r 
2. Samples selected for purpose of tests shall be of the full 
width and thickness of the belt. For belts under 8 in. in width the T 


length of the sample shall be not less than 32 in. and for belts 8 in. 
and over not less than 26 in. 
Preliminary Examination 

3. A careful surface examination to determine visual manu- 
facturing defects shall be made of the belt sample and its condition 
noted. 


Measurement 


4. (a) Width.—The width shall be determined by laying across 
the belt a steel rule or tape graduated to sixteenths of an inch. The 
width shall be recorded in inches and fractions thereof. 

(b) Thickness —The thickness of the belts and covers shall be 
determined by means of a micrometer graduated to thousandths of 
an inch, and having a presser foot 0.25 in. + 0.01 in. in diameter, 
exerting a pressure of 9 oz. = 0.1 oz. on the test specimen. The pres- 
sure should be applied by means of a weight. | 

(1) Cover Thickness @; in. or over—The thickness of the 
top or bottom cover when #; in. or over shall be the minimum 
thickness found on the unbuffed cover. 


8 Criticisms of these Tentative Methods are solicited and should be directed to Mr. Arthur W. 
Carpenter, Secretary of Committee D-11 on Rubber Products, The B. F. Goodrich Co., Akron, Ohio, 
2 Accepted for as tentative by Committee E-10 10 on August 
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(2) Cover Thickness under ¢ in.—The thickness of the 
top and bottom covers shall be the minimum thickness found on 
the test specimen prepared for the adhesion test (Section 9) and 
shall be determined as follows: The over all thickness of the test 
specimen shall be measured. The rubber covers shall be stripped 
from the test specimen and the thickness of the carcass measured. 
The difference between these measurements represents the 
thickness of the two covers which shall be considered as being 
uniformly distributed, provided the fabric is thoroughly coated 
on the outside. 


Test Conditions 

5. Tests shall be made within a temperature range of 65 to 90 F. 
The samples shall be kept at a temperature between these limits at 
least 30 minutes previous to the time of testing. The values obtained 
in determining the physical properties under these methods will differ 
depending upon the age of the sample; therefore, the test shall be 
made within a definite time limit which shall not exceed 60 days from 
receipt of the material. 

TENSION TEST 

Tension Test Apparatus 

6. (a) Specimens shall be tested in a suitable vertical testing 
machine equipped with wedge-shaped jaws. ‘The base of the jaws 
shall be at right angles to the longitudinal center of the test specimen 
when correctly placed in the jaws. The base surfaces of the two edges 
of each set of jaws shall be in the same horizontal plane and adequate 
means shall be provided to lock the two halves of the jaws so that 
they will travel together in parallelism. Means shall be provided to 
hold the jaws in convenient position to correctly insert the test 
specimen as well as to loosen them after each test. The heads of the 
testing machine shall be constructed to provide rigid support for the 
jaws. The inner surfaces of the wedge-shaped slots shall be machined 
to within 0.005 in. of a true plane. The included angle of the two 
sides shall be from 17.5 to 22 deg. and this angle must be identical 
with that of the jaws. 

(b) The rate of separation of the jaws shall be from ? to 2 in. 
per minute, inclusive. 


Tension Test Specimen 
7. For belting up to 5 in. in width, inclusive, a longitudinal 
tension test specimen 20 in. in length and the full width of the belt 
shall be cut from the test sample. For belting over 5 in. in width, 
the test specimen shall be 20 in. in length by 5 in. in width and the 
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_ edges of the specimen shall be cut parallel to and at least 3 in. from 


the edges of the belt. The thickness of the test specimen shall not 


exceed four plies. Excess plies shall be removed by stripping, 
_ removing them alternately from each face. When testing rubber 


covered belts, rubber covers ;& in. and over in thickness shall be 


stripped from the test specimen. 


Tension Test Procedure 


8. (a) Tensile Strength——The grooves and gripping surfaces of 
the jaws shall be cleaned and the edge surfaces and backs shall be 
well lubricated and kept free of any foreign matter. Slippage may be 
prevented by the use of coarse emery cloth which shall be inserted 
between the corrugations of the jaws and the test specimen, with the 
rough side toward the specimen, and this cloth shall be renewed 
frequently. Great care must be used to prevent the loose particles of 
grit which fall from the emery cloth from lodging upon any of the 
pressure surfaces during the test. The test specimen shall be tested 
in the machine described in Section 6 at the specified rate of speed. If 
the specimen breaks in the jaws the results shall be discarded and the 
test shall be repeated. From the breaking strength thus determined, 


the tensile strength of the belt per inch of width per ply shall be 


calculated and reported. 

(b) Elongation.—The elongation, when required, shall be taken 
during the performance of the tensile strength test. For this purpose, 
parallel reference lines 8 in. apart shall be marked across the middle 
of the test specimen at right angles to the longitudinal axis and the 
specimen placed squarely in the jaws of the machine. The elongation 
shall be determined by means of a steel scale or suitable extensometer. 
When an extensometer is used, it shall be pinned or held on the 
specimen with the points on the 8-in. reference lines and the scale 
set at zero. The load shall then be applied at the specified rate 
of speed and the elongation at the breaking point shall be noted. 

(c) Stress-Strain.—If the stress-strain characteristics of the belt 


are desired they may be obtained simultaneously with the tensile 


strength determination. In this case, elongation readings of the 
steel scale or extensometer shall be taken at intermediate points. 
The total load on the belt and the percentage elongation for each 
increment increase in load per inch per ply shall be reported as well as 


total load and percentage elongation at failure. lack 


ADHESION TEST fern) 


Adhesion Test Specimen 
9. The adhesion test specimens shall be prepared by accurately 
cutting a strip 1 in. in width oo of the test sample from 
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belts under 8 in. in width and transversely from belts 8 in. and over in 
width. The test specimen shall be at least 6 in. in length. The va- 
rious plies shall be separated at one end of the test specimen a sufficient 
distance to permit attaching the jaws of the testing clamp. 


Adhesion Test 


10. (a) The adhesion between plies shall be determined by the 
dead weight method, that is, through the application of a specified 
load on successive plies of a specimen 1 in. in width in such a manner 
as to cause separation. Adhesion shall be expressed numerically as 
the average rate of separation in inches per minute. 

(b) The test specimen shall be suspended by the separated end, 
all plies of which except the one under test shall be clamped in the 
jaws of the testing clamp. A minimum weight sufficient to maintain 
_ the test specimen in approximately a vertical position shall be attached 
to its lowerend. The first ply shall have the specified weight attached 
to the separated end with suitable provision for supporting and 
releasing it slowly without jerking. A mark shall be placed on the line 
_ of separation at the beginning and at the end of the test. After the 
weight is removed at the end of the test, the distance between the 
_ marks shall be measured. The ply shall be tested over a sufficient 
distance to indicate its adhesion value. The duration of the test 
shall be timed with a stop watch or watch with a secondhand. Under 
these conditions the rate of separation shall not exceed 1 in. per minute. 

(¢c) The test shall be continued on the successive plies by releasing 
the separated end of each from the stationary clamp and reattaching 
the specified weight. This procedure shall be followed until two 
plies only remain within the grip of the stationary clamp. No tests _ 
shall be made between the last two plies of the test specimen (Note). 
When tests are desired on these plies, a second specimen shall be __ 
prepared and shall be tested, starting from the opposite side in | ‘ r 
accordance with the above outlined procedure. 


Note.—The last two plies are omitted from the test because sufficient rigidity 
cannot be maintained at the point of separation to obtain the approximate condition 
of separation in a vertical plane. 


Beading Test 
11. The beading in all friction surface belting 4 in. in width o 
over shall be tested as follows: 
A 4in. transverse section of belting shall be taken and beginning 
on the seamless side, the plies shall be removed until three plies only 
remain intact. A line shall be drawn down the middle of the igo 
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parallel lines shall be scribed. ‘The section shall be inserted in a vise 
so that the jaws grip the sample coincident with the two outer lines. 
The vise shall be tightened until the inner surfaces of the doubled 
samples just touch at the top of the vise, and the sample shall be held 
in this position for 10 minutes. Under this test the beading shall not 
crack or loosen in the seam. 


‘ah INSPECTION AND REJECTION is he ol 


Inspection 
12. (a) All tests and inspection shall be made at the ol of 
manufacture prior to shipment, unless otherwise specified. The 
manufacturer shall afford the inspector, without charge, all reasonable 
facilities to test and inspect the belting. S 
(b) The purchaser may make the tests and inspection to govern 
the acceptance or rejection of the material in his own laboratory or t 
elsewhere. Such tests and inspection shall be made at the expense of t 


the purchaser, not later than 60 days after receipt of the material. 


Retests and Rejection 
13. (a) Any material which fails in one or more tests may be t 
resampled and retested at the expense of the manufacturer. For this f 
purpose two additional samples shall be selected from the belt for the ¢ 
test which failed to meet the requirements. Failure of either of the f 


retested samples shall be cause for final rejection. ‘ 
(6) Rejected material shall be returned to the manufacturer at { 
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'PENTATIVE METHODS OF TEST’ 
ef ren mew of Uede dobiw 
RUBBER HOSE - BRAIDED CONSTRUCTION! 
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A.S.T.M. Designation: D 379-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. + yam 2 fava 


IssuED, 1933.2 DVT 


Scope 

1. These methods shall be employed in the examination and 
test of rubber hose wherein the reinforcement is fabric braided during 
the manufacture of the hose. 


Sampling 

2. A sample of sufficient length for proper performance of the 
tests specified herein shall be cut from the hose. The pieces of hose 
from which samples have been cut shall be accepted by the purchaser 
as full length, provided the hose meets the specified requirements. In 
general, the amount required and the frequency of sampling for each 
size and type of braided hose shall be one 24-in. sample from 500 ft. or 
fraction thereof of hose over 1} in. in nominal diameter and one 
36-in. sample from 500 ft. or fraction thereof of hose 1} in. or under in 
nominal diameter. 


Measurement of Hose 

3. (a) Length—The length shall be determined by means of a 
steel tape or calibrated measuring device and shall not include length 
of fittings except when specifically so requested and recorded. 

(b) Outside Diameter.—The outside diameter shall be determined 
by calculation from measurement of the outside circumference. <A 
tape graduated to read the diameter directly may be used. 

(c) Inside Diameier—The inside diameter shall be measured 
with a plug gage on hose of 3 in. and under in nominal diameter. 
On larger hose, a steel scale or caliper may be used. 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. Arthur W. 

Carpenter, Secretary of Committee D-11 on Rubber Products, The B. F. Goodrich Co., Akron, Ohio. 

These tentative methods are in effect a revision of and replace the former Standard Specifications 

for Braided Air Hose for Use with Pneumatic Tools (A.S.T.M. Designation: D 60 - 24), which 
standard was accordingly discontinued in 1933. 

2 Accepted for publication as tentative by Committee E-10 on Standards, August 16, 1933. xy hit] 
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910 or BRAIDED RUBBER Hose 


Thickness of Tube and Cover 


4. (a) The minimum thickness of the tube and cover shall be 
taken as the average between two measurements of thickness, one of 
which shall be obtained using the unbuffed specimen and the other of 
which shall be obtained using a specimen which is buffed smooth 
just sufficiently to remove surface corrugations. Tension test speci- 
mens may be used for the measurement of the buffed thickness pro- 
_ viding excess thickness has not been removed in the buffing operation. 

(b) The thickness of the tube and cover shall be determined by 
means of a micrometer graduated to thousandths of an inch and 
having a presser foot 0.25 in. + 0.01 in. in diameter, exerting a 
total force of 9 oz. = 0.1 oz. The load shall be applied by means 

5. The temperature of the testing room shall be between 65 and 
90 F. The samples to be tested shall be kept in this room for at least 
30 minutes previous to the time of testing. gros 


TENSILE STRENGTH AND ELONGATION OF RUBBER 
Tension Test Apparatus 

6. (a) Testing Machine.—Tensile strength and elongation tests 
shall be made on apparatus accurate within +1 per cent and provided 
with an accurate device for indicating the actual maximum load at 
rupture. The preferred type of apparatus is a power-driven machine 
of the inclination-balance or pendulum type, but a spring balance 
accurately calibrated may be used. 

(b) Grips for Testing —The grips for holding the test specimen 
shall be such that they tighten automatically, exerting a uniform 
pressure, proportional to the applied tension, across the full width of 
the enlarged end of the test specimen. The moving grip shall move 
at a constant speed of 20 in. per minute. 


Tension Test Specimen 

7. (a) Separation of Rubber Parts.—Sufiicient length shall be cut 
from the hose sample to provide longitudinal tension test specimens 
from hose 1} in. and under in nominal diameter and transverse test 
specimens on larger sizes. The rubber parts to be tested shall be 
separated from the balance of the hose without the use of gasoline, if 
possible. If it is necessary to employ gasoline to effect the separation, 
it shall be of a grade distilling below 150 C. and which, upon evapora- 
tion, does not leave an appreciable amount of oily residue. After use 
of gasoline, the test specimen shall be allowed to rest at least an hour 
before testing. 
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(b) Preparation of Specimen.—The test specimen shall be 
stamped out from the separated rubber part with dies conforming to 
Fig. 1 A,BorC. Inno case shall the thickness of the test specimen 
exceed hi in. ‘Test specimens shall be free from marked mpepenritios 
of thickness. 


fat 
| 

Die B 

Tinto) 

an 


ting. 


wil 


| 
> 
! 
c 


Fic. 1.—Tensile Strength and Elongation Test Specimens. 
Die A shall be used when the size of the sample and the tension and stretch limits of the testing 
machine permit, with exceptions as explained below. If the tension limit is too high for the machine, 
; use Die B. If the stretch is too high for the machine, use Die C. Die C shall also be used for samples 
which are too small for A or B. In all cases in which the sample and testing machine limitations 
permit a choice in die shapes, the die giving the highest test values shall be used, as such higher results 
will be nearer to the true value of the material. 


(c) Buffing.—The specimen shall be buffed smooth to remove 
surface corrugations, irregularities, or excess thickness. Buffing shall 
be done without excessive heating and the test specimen shall be 
allowed to rest after buffing for at least ten minutes before being 
tested. 
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(d) Marking.—Parallel gage lines 1 or 2 in. apart, depending 
upon the die used, shall be marked on the test specimen at right 
angles to the longitudinal axis by means of an accurate stamp or 
bench marker. Care must be taken to make fine lines and to avoid 
injuring the specimen. 

(e) Measurement of Test Specimen.—The thickness of the test 
specimen shall be the minimum thickness found between the marks 
on the constricted portion, using the standard micrometer described 


Tension Test Procedure 

8. (a) The test specimen shall be placed in the jaws. The jaws 
shall be separated at the specified rate of speed until rupture takes 
place. The distance between the centers of the gage marks noted at 
the instant of rupture shall be measured using, a rule or tape graduated 
to eighths of an inch or smaller divisions. 

(6) Test specimens that break outside of the gage marks or are 
found to be imperfect shall be discarded and retests shall be made. 

(c) The tensile strength in pounds per square inch shall be 
calculated from the breaking load indicated by the machine and the 
dimensions of the test specimen. 

(d) The elongation shall be the difference between the original 
gage length and the total distance between the gage marks at the time 
of rupture as measured in Paragraph (a) and shall be expressed in 
percentage of the original gage length. 


da 


PERMANENT SET! ‘the 

Permanent Set Test 
9. The specimen for the permanent set test shall be prepared as 
for determining tensile strength (Section 7) and placed in a suitable 
stretching device. The grips shall conform to the requirements 
specified in Section 6 (b). The specimen shall be stretched to an 
amount equal to three fourths of the ultimate elongation specified, 
held for 2 minutes, released, and measured at the expiration of 2 
minutes. The difference between this measurement and the original 
gage length divided by the original gage length and expressed as a 
percentage shall be recorded as the permanent set. If no ultimate 
elongation is specified, the specimen shall be stretched an amount 
equal to three fourths of the elongation determined under Section 8. 


1 The amount of permanent set is considered by many rubber technologists as having no relation 
to the service value of rubber compounds except for some specialized requirements. The permanent 
set test is, therefore, not recommended for general use. Pe : 
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ADHESION TESTS hy 
Adhesion Test Specimen , 


10. The adhesion test specimen shall be cut transversely from 
the sample in a ring 1 in. in width with a sharp tool which will leave 
clean edges. 


t Adhesion Test Procedure 


VS 


. The test specimen shall be placed on a mandrel having a 
1 diameter equal to the nominal diameter of the hose. The parts to be 
tested shall be separated sufficiently by hand to permit attaching the 
jaws of a testing clamp. With the mandrel supported so that it may 
. revolve freely with minimum friction, the prescribed weight shall be 
. attached to the clamp with suitable provision for supporting and re- 
t leasing it slowly without jerking. The average rate of separation shall 
1 not exceed 1 in. per minute. The separation shall be noted for a period 
of 4 minutes, unless the small size of the specimen makes a shorter 
. period necessary. 
Number of Tests and Retests 
e 12. (a2) When minimum requirements are established one test 
" shall be made for tensile strength, elongation, permanent set and 
adhesion. If the results are below the specified requirements, two 
] additional specimens shall be prepared from the original sample and 
. tested. Should the results of either of these tests be below the 
: specified requirements, the sample shall be considered to have failed to 


meet the specifications. 

(b) If minimum requirements are not established, at least three 
tests shall be made and recorded for tensile strength, elongation, 
permanent set and adhesion. 


Cay 
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HyprostaTic TEST FOR BURSTING STRENGTH 
e Hydrostatic Test Specimen 
s 13. The specimen for the hydrostatic test shall be at least 11 18 in. 
n in length for hose 3 in. and smaller in inside diameter, and at me: " . 
14. The hydrostatic test for bursting strength shall be made by © 
means of a hand or power- -driven hydraulic pump or an accumulator 
system. The hose specimens shall be connected to the water line or | 
pump and filled with water, allowing the air to escape. The pressure 
shall then be applied at a uniform rate of increase of approximately __ 
a 1000 Ib. per sq. in. per*minute. Pressure shall be measured with a ren > 
calibrated gage. The pressure shall be raised at the above rate 2 
until failure, and the pressure at which failure occurs shall be considered 


the bursting strength of the hose. ao ee 
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INSPECTION AND REJECTION 
Inspection 

15. (a) All tests and inspection shall be made at the place of 
manufacture prior to shipment, unless otherwise specified. The 
manufacturer shall afford the inspector, without charge, all reasonable 
facilities to test and inspect the hose. 

(b) The purchaser may make the tests and inspection to govern 
the acceptance or rejection of the material in his own laboratory or 
elsewhere. Such tests and inspection shall be made at the expense of 
the purchaser not later than 60 days after receipt of the material. 


Retests and Rejection 


16. (a) Any material which fails in one or more tests may be 
resampled and retested at the expense of the manufacturer. For 
_ this purpose two additional samples shall be selected from the hose 
for the test which failed to meet the requirements. Failure of either 
of the retested samples shall be cause for final rejection. 

(b) Rejected material shall be returned to the manufacturer at 


his expense, 
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TENTATIVE METHODS OF TST 


FOR 
RUBBER HOSE-WRAPPED CONSTRUCTION! 


A.S.T.M. Designation: D 380-33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. “trot 4 


IssuED, 1933. 

Scope 
1. These methods shall be employed in the examination and 
test of rubber hose wherein part or all of the reinforcing fabric is 


woven prior to assembly in the hose. Hose constructed in this 
manner is known as wrapped hose. 


Sampling 

2. A sample of sufficient length for proper performance of the 
tests specified herein shall be cut from the hose. The pieces of hose 
from which samples have been cut shall be accepted by the purchaser 
as full length, provided the hose meets the specified requirements. In 
general, the amount required and the frequency of sampling for each 
size and type of wrapped hose shall be one 30-in. sample from 500 
ft. or fraction thereof of hose over 1} in. in nominal diameter, and one 
36-in. sample from 500 ft. or fraction thereof of hose 1} in. or under in 
nominal diameter. 


Measurement of Hose 


3. (a) Length—The length shall be determined by means of a 
steel tape and shall not include length of fittings except when _ 
specifically so requested and recorded. 

(b) Outside Diameter.—The outside diameter shall be determined © 
by calculation from measurement of the outside circumference. A 
tape graduated to read the diameter directly may be used. 

(c) Inside Diameter —The inside diameter shall be measured 
with a plug gage on hose of 3 in. and under in nominal diameter. On 
larger hose, a steel scale or caliper may be used. 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. Arthur W. : 
Carpenter, Secretary of Committee D-11 on Rubber Products, The B. F. Goodrich Co., Akron, Ohio. 
These tentative methods are in effect a revision of and replace the former Standard Specifications 
for Wrapped Air Hose for Use with Pneumatic Tools (A.S.T.M. Designation: D 46-24), for Wrapped 
Cold Water Hose (A.S.T.M. Designation: D 177-24) and the Tentative Specifications for Steam 
Hose (A.S.T.M. Designation: D 54-31 T), which specifications were accordingly discontinued in 1933. 
2 Accepted for publication as tentative by Committee E-10 on Standards, August 16, 1933. 
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Intermediate Layer 

4. (a) The thickness of the tube, cover, intermediate layer and 
other component rubber parts shall be determined on the unbuffed 
portions taken from the hose. 

(b) The thickness of the tube, cover and intermediate layer 
shall be determined by means of a micrometer graduated to thou- 
sandths of an inch and having a presser foot 0.25 in. + 0.01 in. in 
diameter, exerting a total force of 9 oz. = 0.1 oz. The load shall be 
applied by means of a weight. 


Test Conditions 


5. The temperature of the sien room shall be between 65 and 
| -90F. The samples to be tested shall be kept i in this room for at least 


30 minutes previous to the time of testing, r 


| TENSILE STRENGTH AND ELONGATION OF RUBBER font 
Tension Test Apparatus 
i 6. (a) Testing Machine.—Tensile strength and elongation tests 

_ shall be made on apparatus accurate within + 1 per cent and provided 
d with an accurate device for indicating the actual maximum load at 
‘ag rupture. The preferred type of apparatus is a power-driven machine 
q 


of the inclination-balance or pendulum type, but a spring balance 
accurately calibrated may be used. 

(b) Grips for Testing. —The grips for holding the test specimen 
- shall be such that they tighten automatically, exerting a uniform 
pressure, proportional to the applied tension, across the full width of 
the enlarged end of the test specimen. The moving grip shall move 


a constant speed of 20 in. per minute. 

sit (ort 
; he 7. (a) Separation of Rubber Parts.—Sufficient length shall be cut 


from the hose sample to provide longitudinal tension test specimens 
from hose 1} in. and under in nominal diameter and transverse test 
specimens on larger sizes. The rubber parts to be tested shall be 
separated from the balance of the hose without the use of gasoline, if 
possible. If it is necessary to employ gasoline to effect the separation, 
it shall be of a grade distilling below 150 C. and which, upon evapora- 
tion, does not leave an appreciable amount of oily residue. After use 
of gasoline, the test specimen shall be allowed to rest at least an hour 
before testing. 

(b) Preparation of Specimen.—The test specimen shall be 


stamped out from the separated rubber part with dies conforming to 


> 


916 TENTATIVE METHODS OF TESTING WRAPPED Rupser Hose x 


Thickness of Tube, Cover and a 
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Fig. 1A,BorC. Inno case shall the thickness of the test specimen 
exceed 4 in. Test specimens shall be free from marked irregularities 
of thickness. 

(c) Buffing —The specimen shall be buffed smooth to remove 
surface corrugations, irregularities, or excess thickness. Buffing shall 
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Fic. 1.—Tensile Strength and Elongation Test Specimens. 


Die A shall be used when the size of the sample and the tension and stretch limits of the testing 
machine permit, with exceptions as explained below. If the tension limit is too high for the machine, 
use Die B. If the stretch is too high for the machine, use Die C. Die C shall also be used for samples 
which are too small for A or B. In all cases in which the sample and testing machine limitations 
permit a choice in die shapes, the die giving the highest test values shall be used as such higher results 
will be nearer to the true value of the material. 


be done without excessive heating and the test specimen shall be 
allowed to rest after buffing for at least ten minutes before being 
tested. 

(d) Marking.—Parallel gage lines 1 or 2 in. apart, depending 
upon the die used, shall be marked on the test specimen at right 
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angles to the longitudinal axis by means of an accurate stamp or 
bench marker. Care must be taken to make fine lines and to avoid 
injuring the specimen. 

(e) Measurement of Test Specimen.—The thickness of the test 
specimen shall be the minimum thickness found between the marks 
on the constricted portion, using the standard micrometer described 


in Section 4 (0). lat 


Tension Test Procedure 

8. (a) The test icedinen shall be placed i in the j jaws. The jaws 
shall be separated at the specified rate of speed until rupture takes 
place. ‘The distance between the centers of the gage marks noted at 
the instant of rupture shall be measured, using a rule or tape graduated 
to eighths of an inch or smaller divisions. 

(b) Test specimens that break outside of the gage marks or are 
found to be imperfect shall be discarded and retests shall be made. 

(c) The tensile strength in pounds per square inch shall be 
calculated from the breaking load indicated by the machine and the 
dimensions of the test specimen. 

(d) The elongation shall be the difference between the original 
gage length and the total distance between the gage marks at the time 
of rupture as measured in Paragraph (a) and shall be expressed in 
percentage of the original gage length. 


PERMANENT SET! | on 


9. The specimen for the permanent set test shall be prepared as 
for determining tensile strength (Section 7) and placed in a suitable 
stretching device. The grips shall conform to the requirements 
specified in Section 6 (b). The specimen shall be stretched to an 
amount equal to three fourths of the ultimate elongation specified, 
held for 2 minutes, released, and measured at the expiration of 2 
minutes. The difference between this measurement and the original 
gage length divided by the original gage length and expressed as a 
percentage shall be recorded as the permanent set. If no ultimate 
elongation is specified, the specimen shall be stretched an amount 
equal to three fourths of the elongation determined under Section 8. 


1 The amount of permanent set is considered by many rubber technologists as having no relation 
to the service value of rubber compounds except for some specialized requirements. The permanent 
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Apmesion Tests 

10. The adhesion test specimen shall be cut transversely from 

the sample in a ring 1 in. in width with a sharp tool which will leave 
clean edges. On hose 4 in. and under in internal diameter the speci- 
mens shall be tested in ring form and shall be referred to as “ring 
specimens.” For hose over 4 in. in internal diameter the rings shall be 
cut through at the point where the outside ply of fabric ends, and 
opened to form strips which shall be referred to as ‘‘strip specimens.”’ 


Adhesion Test Procedure 


11. (a@) Ring Specimens.—The ring specimen shall be placed on 
a mandrel having a diameter equal to the nominal diameter of the 


de 


hose. The parts to be tested shall be separated sufficiently by hand i 
to permit attaching the jaws of a testing clamp. With the mandrel ae 
supported so that it may revolve freely with minimum friction, the pre- 
scribed weight shall be attached to the clamp with suitable provision  __ 


for supporting and releasing it slowly without jerking. The average 
rate of separation shall not exceed 1 in. per minute. The separation 
shall be noted for a period of 4 minutes, unless the small size of the 
specimen makes a shorter period necessary. 

(b) Strip Specimens—The various parts to be tested shall be 
separated at one end of the strip specimen a sufficient distance to 
permit attaching the jaws of the testing clamp. The strip specimen 
shall be suspended by the separated end, all separate parts of which, 
except the one under test, shall be clamped in the jaws of the testing 
clamp. A minimum weight sufficient to maintain the strip specimen 
in approximately a vertical position shall be attached to the lower 
end of the test specimen, or the specimen may be held against a 
vertical plate in such a manner as to hold the specimen in approxi- 
mately a vertical position during the test. The specified weight shall 
be applied to the separated end with suitable provision for releasing 
it slowly without jerking. The average rate of separation shall not 
exceed 1 in. per minute. The separation shall be noted for a period 
of 4 minutes. 


Number of Tests and Retests 


12. (c) When minimum requirements are established one test 
shall be made for tensile strength, elongation, permanent set and _ 
adhesion. If the results are below the specified requirements, two addi- 
tional specimens shall be prepared from the original sample and tested. 
Should the results of either of these tests be below the specified 
requirements, the sample shall be considered to have failed to meet the __ 
specifications. 
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(b) If minimum requirements are not established, at least three 
tests shall be made and recorded for tensile strength, elongation, 
permanent set and adhesion. 
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Hyprostatic TEST FOR BURSTING STRENGTH 
Hydrostatic Test Specimen 

13. The specimen for the hydrostatic test shall be at least 18 in. 

in length for hose 3 in. and smaller in inside diameter, and at least 24 

in. in length for larger hose. Bas“) 


14. The hydrostatic test for bursting strength shall be made by a 


means of a hand or power-driven hydraulic pump or an accumulator 
system. The hose specimens shall be connected to the water line or 


Ss 
pump and filled with water, allowing the air to escape. The pressure 
shall then be applied at a uniform rate of increase of approximately 
1000 Ib. per sq. in. per minute. Pressure shall be measured with a : 


calibrated gage. The pressure shall be raised at the above rate 
until failure, and the pressure at which failure occurs shall be considered R 
the bursting strength of the hose. 

+ 


Inspection T 

15. (a) All tests and inspection shall be made at the place of 
manufacture prior to shipment, unless otherwise specified. The e 
manufacturer shall afford the inspector, without charge, all reasonable 


facilities to test and inspect the hose. e 
(b) The purchaser may make the tests and inspection to govern a 

the acceptance or rejection of the material in his own laboratory or G 

elsewhere. Such tests and inspection shall be made at the expense of 

the purchaser not later than 60 days after receipt of the material. 0} 


Retests and Rejection 


16. (a) Any material which fails in one or more tests may be 
resampled and retested at the expense of the manufacturer. For 
this purpose two additional samples shall be selected from the hose 
for the test which failed to meet the requirements. Failure of either 
of the retested samples shall be cause for final rejection. 

(b) Rejected material shall be returned to the manufacturer at Ir 
his expense. 
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A.S.T.M. Designation: D 375 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


Scope 
1. These specifications cover an asbestos textile product to 
used as insulation on heat-resisting fixture wire, fee cord or 
heater cord, and similar electrical conductors. leek 


2. Roving, in the asbestos textile iaietry, i is an assemblage 
of carded fibers rubbed into a single strand without twist. 


Roving 


Types 

3. (a) Asbestos Roving.—Asbestos roving is composed of a mixture 
of chrysotile asbestos and cotton or other vegetable fiber. 

(b) Reinforced Asbestos Roving.—Reinforced asbestos roving is 
composed of a core of cotton yarn covered with a mixture of chrysotile 
asbestos and vegetable fiber. 


4. Standard grade asbestos roving may have a carbon content 


of not more than 10 per cent. 


Note.—This requirement, which conforms to the Underwriters’ Laboratories 
requirements, is met by grade A asbestos yarn of the Standard Specifications for 
Asbestos Yarns (A.S.T.M. Designation: D 299) of the American Society for Testing 
Materials.* 

Varieties 
5. Roving shall be made in two varieties, ferrous and non-ferrous. 


Iron Content 
6. (a) Ferrous Roving.—The total iron content of ferrous roving 


' Criticisms of these Tentative Specifications are solicited and should be directed to Mr. W. H. 
21933 Book of A.S.T.M. Standards, Part II, p. 1161. wpbases 
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shall not exceed 6 per cent and the magnetic iron content shall not 
exceed 2 per cent of the weight of the dried sample. 


(b) Non-Ferrous Roving.—The total iron content of non-ferrous t 
roving shall not exceed 1.75 per cent and the magnetic iron content 
shall not exceed 0.75 per cent of the weight of the dried sample. 
Sizes p 
_— < 7. The standard sizes of asbestos roving, designated as “cut,” 
- shall conform to the following requirements: I 
= ay DESIGNATION in YARDAGE 
1000 950to 1049, 
Ww 1200 1150 to 1249 Ay a 
1400 1300 to 1499 a 


Note.—The tolerances on special sizes such as sets peg: etc., shall be 
equal to those of the standard sizes. t 


Yards per Pound 

8. Six cones, tubes or cheeses of roving shall be taken at random 
and five determinations of the number of yards per pound made on 
each package selected. The packages shall be grouped on the floor 
and six strands shall be drawn from them slowly, looping over a sup- 
port to assemble 24 strands, which shall be cut into a 1-yd. length a 
while suspended. The 24 yards shall be weighed to the nearest grain 
and the number of yards per pound calculated. 


a Asbestos and Carbon Determination tle” 


9. (2) A 1-oz. sample shall be dried to constant weight in a 
weighed crucible at 212 F. (100 C.). The dried sample shall then be 
ignited in an electric furnace at 1600 F. (871 C.) for 1 hr., and then 
cooled to room temperature in a desiccator and weighed. The weight 
of ash shall be divided by the factor 0.86* to obtain the original 
weight of the asbestos fiber. To obtain the percentage of asbestos, 
divide the weight of asbestos by the weight of the dried sample. 
To obtain the percentage of carbon, divide by 2.25 the difference 
between 100 per cent and the percentage of asbestos. 


* This factor is based on a proved average of 14 per cent water of crystallization in chrysotile 
asbestos. 
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AS. TM. D 375 — 33 
(b) Asbestos and carbon determinations of reinforced asbestos 
roving shall be made in accordance with Paragraph (a) after removing 


the cotton thread. 


Iron Determination : 

<4) 10. (a) The total iron content shall be determined by the 
potassium dichromate oxidation method. 
, (b) The percentage of magnetic iron shall be determined by the 
M h J 
Packing 
. ae 11. Asbestos roving shall be supplied in the following three 
styles and dimensions of packages, the ‘“‘cheese,” the cone and the 
tube: 


a) Cheese-—Dimensions of the ‘‘cheese”’ packages shall be 

ww approximately 8 in. in outside diameter, 1} in. in inside diameter 

and 2} in. in thickness. 


be (b) Cone.—The standard paper cone shall conform approximately 
to the following dimensions: 
up- (c) Tube.—The standard paper tubes in two sizes shall conform 
gth approximately to the following dimensions: rey 
be Wrappi 
hen 
ght 12. All packages shall be e individually =e in soft pee : 
inal Asbestos, p. 19, October, 19328 
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A.S.T.M. Designation: D 376 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 
IsSUED, 1933. 
Scope 
1. These specifications cover No. 1 and No. 2 constructions of 
Holland cloth for use in the tire industry. 


Properties 
: 2. Holland cloth shall conform to the requirements specified in 
Table I, subject to the tolerances specified therein. 


Taste I.—PuysicaL Properties oF HOLLAND CLOTH. 


JF 4. Holland cloth shall have a smooth surface, shall not bag in 
Ly =z # the center, shall not have loose or wavy edges, shall not be cockled 
7 a or wrinkled, or have any other defects which will mar the fabric or 
interfere with recognized factory processes. 


! Criticisms of these Tentative Specifications are solicited and should be directed to Mr. W. H. 
Whitcomb, Secretary of Committee D-13 on Textile Materials, Interlaken Mills, West Warwick, R. I. 


(924) 
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BOLLAMD. 


ah _ ae No. 1 No. 2 No. 1 anp No. 2 
CONSTRUCTION CONSTRUCTION CONSTRUCTIONS 
Width (trimmed), in............... as specified as specified =} 
= Weight, oz. per sq. yd............. 4.8 4.6 
"Thickness (Gage), in............... 0.005 0.0045 +0 .0005 
| iy ae 4 3. Tolerances shall be the limits within which a textile must 
es come in its specified characteristics in order that it shall constitute a 
a: Se - good delivery on contract. They may be classified as the allowable 
4; ss jimiits of the quantitative characteristics of the fabric as defined in 
Defects 


I 
fee 
a 
I 
€ 
\ 
i 
a 
t 
e 
1 
L 
af s 
| 
p 


1 in 


A.S.T.M. Desicnation: D 376-33 T iat 925 


- Holland cloth shall contain no pinholes or pores through 
which rubber will pass when under pressure. 


Finish 
6. The finish shall be smooth and shall not flake when subjected 


to recognized factory test. Rejection for finish shall be made within 
30 days of receipt of material. 


Splices 

7. Splices shall not be more than 4 in. in width and shall be 
strong enough to resist pulling apart at any point. Calendered ia 
shall be used unless otherwise specified. — 


tat 
8. Holland cloth shall be trimmed on both edges so that no 
selvage is present. 


Shells 


9. Shells shall consist of heavy paper tubes ;°; in. in ees 
and 1} in. in inside diameter, unless otherwise specified. 


Roll Edges 
10. Each roll shall be. tightly and evenly wound so that both 


20 


Wrapping 

11. Rolls shall be wrapped with moisture-proof paper and sealed 
in a manner that protects the material from excess moisture in the 
air. 


Packing 

12. Rolls shall be packed in a suitable container and in a manner 
that will prevent slippage of the material on itself or damage to the 
edges. Containers shall be of such size as to hold approximately 
1200 yd. of material, or four rolls. haptics ae 


Length of Cuts or Pieces 


13. No roll shall contain more than three ‘Splices and no piece 
shall be less than 15 yd. in length. 

Shortage 


i 


: 
z 
/ 
“aa . 
No. 2 
IONS 
nust TS 
ite a 
ag in 
‘ic or — 
14. Shortage in excess of 0.5 per cent of the total billed yardage vn 
Ww. H. of any shipment will be charged back to the shipper at full contract ae 
k, R. I. price. 


15. The average width shall be determined by measuring - 
five different places uniformly distributed along the full length of 
the roll or piece. No measurement shall be considered within 3 yd. 
of either end of the roll or piece. 


Weight 

16. The weight per square yard shall be determined in accord- 
ance with Sections 3 and 7 of the Standard General Methods of 

Testing Woven Textile Fabrics (A.S.T.M. Designation: D 39) of 

the American Society for Testing Materials.' 


‘ Count 

me | 17. The average number of ends and picks per inch of the fabric 

* shall be determined by counting a space not less than 1 in. in five | 
different places uniformly distributed along the full length of the roll | 
or piece. No count shall be considered within 3 yd. of either end of 
the roll or piece, or within 6 in. of the edge of the roll or piece. 


Thickness (Gage) 
a) 18. The average thickness of the fabric shall be determined by 
means of an automatic micrometer equipped with a foot % in. in 
diameter. The foot of the micrometer ‘shall be raised } in. above 
the fabric and allowed to drop under a dead weight pressure of 6 oz. 
ss Thickness measurements shall be made in five different places uni- 

rae 4 formly distributed along the full length of the roll or piece. No ] 

he determination shall be considered within 3 yd. of either end of the 
Rete ‘a roll or piece or within 6 in. of the edge of the roll or piece. | : 
Py Length of Roll 


19. The length of a roll or piece shall be determined by running R 
the cloth over a measuring drum of known circumference, from which 
the yardage is registered by a dial or counter driven by a chain, or 
other positive or non-slip mechanism. Just enough uniform tension P 
_ shall be used on the cloth to keep it running flat and true. | 
I 


1 1933 Book of A.S.T.M. Standards, Part II, p. 1224. NS ae a 
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TENTATIVE METHODS OF TEST 
FOR 


SMALL OF COPPER AND MANGANESE as 


by ton IN TEXTILES! 

Designation: D377-33T | 

This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as ouch 6 is subject to annual revision. ; 

1. The samples for analysis shall be as fairly representative of 
the material as possible. An individual test sample should pref- 
erably weigh approximately 10 g., but in any case, shall weigh not 
less than 5 g. 


Blanks 

2. Blank tests shall be run on all determinations and deductions 
made accordingly. 
Number of Tests 


3. A minimum of three determinations shall be made in every 
case and the average value taken as the true value. In cases of 
dspute an average of at least five determinations shall be taken. 


Reagents 


4. All reagents shall be of c.p. quality as prescribed by the 
American Chemical Society. 


5. The following reagents will be required: 


(a) Standard Copper Solution.—Electrolytic copper foil of known 
purity shall be used for the preparation of the standard solution. 
The foil shall be cleaned by scraping down to the bright metal. 
Exactly 1 g. shall be dissolved in an Erlenmeyer flask in the least 
required amount of a solution of one volume of concentrated HNO; 
to one-half volume of distilled water. Approximately 10 ml. of 
this diluted acid will be required. After solution, with full use of 
heat until brown fumes are no longer apparent to the eye, 30 ml. 
of distilled water and a small amount (approximately 1 g.) of pure 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. W. H. Whit- 
comb, Secretary of Committee D-13 on Textile Materials, Interlaken Mills, West Warwick, R. I. 
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powdered talcum shall be added. 
vigorously for at least 10 minutes. 
too strongly acid, may be tested for nitrous acid with moist starch 


The mixture shal] then be boiled 

The escaping vapors, when not 
y iodide paper. Boiling under these conditions should quickly give a 
‘ negative test and need not be continued to dryness. After cooling, 
enough distilled water shall be added to bring the volume up to 
_ approximately 100 ml. The talc shall then be filtered off on an 
_ asbestos-padded Gooch crucible and washed thoroughly with hot 
_ distilled water. The entire -filtrate with washings shall be trans- 
ferred to a 1-liter volumetric flask and, after cooling to 25 C., shall 
_ be made up to the mark with distilled water. The strength of this 
- golution may be checked by electrolytic determination of the 
_ copper in tartrate-cyanide solution on a platinum dish cathode.' 
In a volumetric flask, 10 ml. of the standard copper solution shall 
be diluted to 1 liter with copper-free distilled water at 25 C. One 
e milliliter of this solution is equivalent to 0.00001 g. of copper. 

(b) Thiosulfate Solution ——A solution of sodium thiosulfate of 
approximately 0.001 N strength shall be used. A standard solution 
of approximately 0.1 N strength shall first be prepared by dissolving 
- about 25 g. of the crystalline sodium thiosulfate (Na,S,0,-5H,0) 
and 2 g. of sodium hydroxide in 1 liter of distilled water. In a 
volumetric flask, 10 ml. of the 0.1 N sodium thiosulfate solution shall 
be diluted to 1 liter with distilled water. The 0.001 N sodium 
_ thiosulfate solution shall be standardized by taking an amount of 
the standard copper solution approximately equivalent to the amount 
of copper expected in the sample and treating it as outlined in the 
determination of copper, starting with the addition of 10 ml. of con- 
centrated HCl, Section 6. The 0.001 N sodium thiosulfate solution 
is not very stable and shall be freshly prepared each day from the 
0.1 N solution. 

(c) Starch Indicator Solution—This solution shall contain 
approximately 10 g. of soluble starch per liter of water. The water 
shall be boiled and the starch dissolved by adding it slowly with 
rapid stirring to the boiling solution. The starch solution shall be 
freshly prepared every two to three days. 

(d) Bromine W ater.—The bromine water shall be made by adding 
an excess of bromine to distilled water, without adding a soluble bro- 
mide to increase its concentration. The presence of a soluble 
bromide leads to the formation of compounds of the nature of hypo- 
bromites which will liberate iodine and cause the results to be high. 


1A. W. Peters, “A Simple and Rapid Method of Electrolysis of Copper Solutions with Tartrate 
Cyanide Electrolyte,’ Journal, Am. Chemical Soc., Vol. 34, p. 426 (1912). 
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indicates that all of the met bes been titrated. 


A.S.T.M. DesicnatTion: D 377-33 


Method of Analysis mis, 

6. Ashing.—The accurately weighed sample shall be cut into __ 
small pieces and placed in a No. 00A porcelain evaporating dish of 
10-ml. capacity. The dish shall be placed on a Chromel triangle 
over a low flame from a bunsen burner protected from strong drafts. —__ 
Care shall be taken not to allow the material to catch fire. The 
best condition is after the fiber has distilled off leaving a carbonaceous 
skeleton. At this point the dish shall be allowed to cool and the __ 
residue shall be moistened carefully with five drops of concentrated _ 
HNO; and one drop of concentrated H,SO,. The heat shall again — 
be applied gradually and raised until all carbon and tarry residue is 
burned off. The time consumed in ashing is usually about 20 _ 
minutes. 

7. Titration—The ash shall be dissolved in 10 ml. of concen- 
trated HCI by heating on a hot plate for 10 minutes and then trans- __ 
ferred to a beaker with 50 ml. of hot distilled water. Approximately 
2 to 5 ml. of bromine water shall be added and the solution shall be 
boiled briskly until the excess bromine has been boiled off. In order Ros ; 
to insure the complete removal of the bromine it is necessary to 
boil the solution down to about one third its original volume. The 
solution shall be cooled slightly and concentrated NH,OH added in 
slight excess. The solution shall then be boiled vigorously for a 
few minutes in order to coagulate the iron precipitate, expel the | 
excess of ammonia, and destroy compounds which may be formed if _ 
all the bromine has not been expelled. The iron precipitate shall 
be filtered off through a thin asbestos mat and washed three or four 
times with a little hot distilled water. Dilute acetic acid shall then _ 
be added to the filtrate until the blue color just disappears or until 
the solution is just faintly acid to litmus paper. The solution shall 
then be heated to boiling for a few minutes more, cooled to tap water _ 
temperature, and 5 g. of potassium iodide (free from iodate) or an a <3 
equivalent amount of a freshly prepared solution of potassium iodide = “ ; a 


shall be added. One milliliter of starch indicator shall be added and 
the solution shall be titrated immediately with 0.001 N sodium 7. 
thiosulfate. It is necessary to stir the solution vigorously when 
titrating with the 0.001 N solution because diffusion is slower with 
such a dilute solution. It is advisable to titrate as quickly as possible 
to the end point. With some samples, if allowed to stand exposed _ 
to the air, a blue color will reappear after the titration is completed. seme 
This may be disregarded since an end point, permanent for 1 minute, 
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DETERMINATION OF MANGANESE 

Method of Analysis 

8. Digestion.—The accurately weighed sample shall be placed in 
a 300-m]. Kjeldahl flask. To the sample shall be added 25 ml. of 
concentrated HNOs, then 25 ml. of concentrated H,SO, added care- 
fully, and 5 g. of anhydrous sodium or potassium sulfate. The 
digestion will at first proceed vigorously with very little heating. 
When the action slows down, the flask shall be clamped in position 
over a large Meker burner so that the bottom of the flask shall not 
be over } in. from the top of the burner, allowing the flame to strike 
the bare flask. This digestion shall be carried out in a hood with a 
good draft. Using the full heat of the burner, the sample shall be 
digested in this manner until a clear melt of 2 to 5 ml. is obtained. 
In the case of animal fibers, if the mass dries before becoming entirely 
clear, 15 ml. each of HNO; and H,SO, shall be added carefully and 
the procedure just described shall be repeated. For cotton and 
rayon samples this digestion can be completed within 30 minutes. 
For wool or silk 1 hr. is the maximum time that is necessary. 

9. Analysis ——The clear melt shall be taken up with about 
50 ml. of distilled water’ and made slightly alkaline with concentrated 
NH,OH. Dilute acetic acid shall then be added until the solution 
is just faintly acid to litmus paper. Then 20 ml. of 85 per cent 
phosphoric acid and 0.5 g. of potassium periodate shall be added 
and the solution boiled for 10 minutes to convert the manganese 
to permanganate. It shall then be cooled, diluted to 100 ml. in a 
Nessler tube, and compared with a series of standards of known 
permanganate content. 

10. Standards—The standards shall be prepared from definite 
amounts of some pure manganese salt by treatment with phosphoric 
acid and potassium periodate in the same manner as described in 


Section 9. 5 
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TENTATIVE METHODS FOR THE IDENTIFICATION OF 2 
FIBERS IN TEXTILES AND FOR THE QUANTITATIVE 
ANALYSIS OF TEXTILES! 


mal baa 
A.S.T.M. Designation: D 276-33 T 


his is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssuED, 1927; REVISED, 1929, 1930, 1931, 1933. 


METHODS FOR THE IDENTIFICATION OF FIBERS IN TEXTILES 


Successful identification of the fibers used in textiles depends upon 
experience and familiarity with the fibers. The ultimate test of the diagnosis 
of an unknown is comparison with a known standard sample. It is not only iy J % 
desirable but necessary for the analyst to have authentic samples of the fibers 
likely to occur in the textiles he is called upon to analyze. a ey 


but rather with pointing out for each group of fibers and finally, within the a ee, 
group, for each fiber, that particular characteristic or group of characteristics Es en ee 
by which the fiber differs from similar fibers. Often this is a minor detail of cae a . 
structure, or staining reaction. Occasionally, it is somewhat subjective, but 
an effort has been made to choose objective characteristics which will be evident © ae 
to all observers. For the benefit of those unfamiliar with the use of a key it 3 
should be said that the arrangement is necessarily artificial. Groups are 
established on the basis of similarity and dissimilarity for convenience only, Ss YR 
and without regard for chemical, biological or industrial relationships. = 
The “keying out” of an unknown is simply a matter of elimination. In teary * 
every division and subdivision of the key there are two alternatives both num- ey a oY E 
bered or lettered alike. It is necessary to reject one and to accept the other ae gears he 
descriptive of the fiber in question. It is quite possible that neither phrase We 
exactly describes the fiber, but it is necessary to make the best choice between 
the two and to follow through the entire key, step by step, in the same manner. 
A decision should never be made as to which group the fiber belongs until both 
descriptions under that designation have been considered. Except where 
definitely stated, descriptions are of ultimate fibers rather than of “technical” 
fibers or fiber aggregates. For adequate study of these a microscope is necessary, 
and for analytical purposes a magnification of 100 diameters is most satisfactory. 
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y washed from the sample before proceeding further with the tests. Rubbing 


_ which may otherwise escape notice; and decreasing the intensity of the light 


‘The technique of mounting fibers for microscopical examination is relatively 
simple, but experience brings proficiency and speed. To remove dyes, natural 
or applied oils, starch, sizing, and other materials it is advisable to begin by 
heating the fibers in a dilute solution of caustic soda (0.5 per cent). Because 
wool and hair are quickly disintegrated in hot caustic, care shall be taken to 
shorten the cooking in such cases. In examining fabrics this step is often not 
necessary. In vegetable fibers prolonged boiling is beneficial in breaking up 
the fiber bundles and larger aggregates so that the ultimate cells can be 

parated. Since most stains are indicators, it is necessary that all caustic be 


and squeezing between the fingers under running tap water is sufficient. Small 


Too much material on one slide renders adequate separation difficult. It 
cannot be too strongly emphasized that a just and impartial consideration of 
the material must be based on single fibers and their minute configurations 
rather than on a confused mass of fibers. Moreover, several small samples 
taken at random from various regions of the material give more representative 
results than a single sample. Most stains take better if excess moisture has 
been blotted from the fiber with filter paper. To be sure that all fibers are 
stained equally they shall be stirred on the slide with needles. The most 
_ Satisfactory examination of stained fibers is by transmitted light. Constant 
- adjustment of the focus discloses the lumen and other structural features 


by means of diaphragm or condenser adjustment is sometimes a revealing 
manipulation. It is worth while to notice extraneous materials which occur 
with the fiber. The presence or absence of epidermal cells, spirals, hairs, 
unusual configurations in cell groups or fiber bundles is often a clue when other 
features are less distinct than usual. An experienced fiber analyst has always 
in mind certain associations which though of no technical value, are to him, 
personally, dependable means of identification. 

¢ 


The following reagents will be required: 


niline Sulfate xt 
Sulfuric acid (10 per cent 
Hemp stains yellow; linen is unstained. rise 
Diphenylamine Solution 


‘ 
932 MertTHops OF IDENTIFICATION AND ANALYSIS OF TEXTILES 
- 
\ 
7 ee sample he fiber shall be placed on a slide and teased apart with needles. 
= 
| 
{ 
| 
] 


i 


‘AS.TM. Destcnation: D 276-33 T 983 


Soluble Blue 2B Extra (Color index 707)......... 0.2¢g. 
Hydrochloric acid (10 per cent golution).......... 0.2 ml. (when am , 

has cooled) ap 


Mix solutions A and B in equal parts for rayon tests. ea 
Herzberg’s Solution 


Solution A: 
Specific gravity at 28 C. should be 1.8 cal ik tid 


Add solution B to solution A, stir; let stand overnight; decant 
from sediment; add a leaf of iodine; keep in dark bottle. 

A good general stain for all fibers. Linen, cotton, hemp, ramie 
are stained red; jute, phormium, sisal and other lignified fibers, 
yellow. De-lignified fibers and cellulose cells are stained blue. 


Herzog’s Cyanin 
Saturated alcoholic solution of Cyanin Blue (Color Index 288) .... 80 ml. 
Apply hot to fibers; mount fibers in concentrated glycerine. 
Flax fibers are unstained; hemp fibersare blue. ~~ oe 
Dissolve mercury in an equal weight of cold fuming HNO, (sp. gr. 1.4), then 
apply moderate heat. 
Dilute solution with 2 volumesof water, 


Brings out surface scales on animal fibers, especially wool and _ 
mohair. 
Key ror CoMMON FIBERS 
The fibers commonly met in textile fabrics are cotton, linen, — 
jute, rayon, silk and wool. A few simple tests will identify these, 


but it is advisable to confirm the diagnosis by other tests rather than 
to rely on one identification only. 
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A. As a preliminary test, burn a few individual fibers by applying a 


_ flame to their ends. 
~ Odor of burned feathers or hair; knob forms on end are 
wr Odor of burned feathers or hair; ash retains shape Bee) 
Distinctly aromatic odor, somewhat acrid; knob 
wn forms on end of thread.................e000: Acetate Rayon (see b and c). 
D Odor of burned paper or straw; ash shapeless; 
or Jute. 
B. Immerse fibers in an aqueous solution of caustic soda (0.5 per cent) 
and bring the solution to a boil. Wash thoroughly by squeezing and 


_ rubbing between the fingers under running tap water. Tease the 
fibers apart on a slide, blot off water with filter paper. Stain with a 
few drops of Herzberg’s solution. Examine under magnification of 

diameters. 


«2, Fibers distinctly pointed at ends, with narrow lumen; —, 
Fibers of indeterminate length, with cut ends......... 

3. Fibers fine, sometimes flattish, of varying diameters, =o aa 


the transparent, without cellular structure......... 4. 
ner 4. Fibers with longitudinal striations, and sometimes 
ae iia with paired parallel lines in a diagonal direc- 
; eee tion (imprint of one fiber across another). . “Wild (Tussah) Silk ( (see 
a). 

rite 4. Fibers with fine diameters, without markings. . Cultivated Silk (see a). 
3. Fibers larger, rod-shaped, with promisient scales... . Wool and 4). 

\. Fibers reddish or 5. 
nie Fibers cylindrical, pointed at ends, with cross 
{ta marks on surface; swollen nodes, and 


Fibers lacking above characteristics.......... 6. ett 
6, Fibers flat, more or less ribbon-like, fre- 1 
quently twisted, with broad lumen....Cotion (seee). 
6. Fibers without any lumen, straight........ Rayon 7. : 
7. Fibers with distinct longitudinal stria- nd 
‘ tions on the surface............... Viscose. 
Stain with Hahn’s solution. Fibers 
8. Fibers not 
(see b and c). 
9. Fibers blue or colorless........... Cuprammonium Rayon 
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AS.T.M. Desicnation: D 276-33 T joa 935 
(a) Millon’s reagent colors true silk fibers (or other animal fibers such as wool, 
mohair or fur) pink. Vegetable fibers are not stained. 
(b) Cellulose acetate rayon is dissolved in acetone; other fibers are not affected. 
(c) Cellulose acetate rayon is dyed yellow in picric acid; other rayons wash out 
white. 
(d) Surface markings, scales, etc., on wool fibers become more pronounced when 
fibers are stained with 1 per cent picric acid containing sodium hydroxide. 
(e) Untwist the thread until a single dry fiber is exposed. Moisten the tip between 
thumb and finger; observe with a hand lens, as follows: 
Fiber tip curls linen. 
Fiber tip curls counter-clockwise................ cotton. 
(f) Nitrocellulose rayon dissolves to give a deep blue coloration when tested dry 
with a solution of diphenylamine in sulfuric acid. 
(g) Cuprammonium rayon is dyed deep orange in 0.2 per cent solution of Erie Fast 
ov Orange C. G. (Color index 621); other rayons are white or weak orange. 


Anatyricat Key For IDENTIFICATION OF FIBERS 
Touch end of fiber toa flame: aga 
Fiber does not burn......... Mineral Origin I. 
Fiber burns with characteristic odor of burning feathers or 
Fiber burns with characteristic odor of burning paper or 


. Fibers coarse, more or less shiny, wiry; usually found in pe ; ‘Sire 4 a 
2. Fibers with diameters tapering from base to tip....... Bristles 3. cst or 
3. Bristles dark, with pronounced white band short 
distance back of tip; tips not flagged.......... Badger Bristle. = 
3. Bristles same color throughout, with a knob fre- | 
. quently visible at butt ends where hair was he 
pulled from follicle; tips flagged.............. Hog Bristle 4. 
4. Bristles hardly more than 1} in. in length; vari- pide: 
colored; frequently curved; irregular as to 
ss .-Bristles longer than 1} in., of rather uniform 
5. Bristles all white, or chalk white............. Bleached (" French"’) 
Bristle. 
5. Bristles black, yellow, or grey (black and a 
6, Bristles 4 in. or longer, stiff, coarse, much 
Bey n flagged, usually grey or yellow........ Russian Bristle. 
6, Bristles all black, 4 in. or shorter.......... Chinese 7. 
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METHODS OF IDENTIFICATION AND ANALYSIS OF 


7. Bristles black, rather soft, often with 
ae i flagged end clipped off............. Chungking Bristle. 
| ‘ane 7. Bristles with flagged ends never clipped.8. > fas 
8. Bristles very fine, soft, usually not 
a 8. Bristle not so fine, longer............ Hankow Bristle. th. 
Vs 2. Fibers with rather regular diameters throughout; little or 
no taper; tips not flagged; hair follicle knobs seldom hienhtt fas 
10. Hairs of average diameter of not lessthan0.0055in. 
(based on microscopical measurement of at == 
e 10. Hairs of average diameter less than 0.0055 in...... Horse Mane Hair. 
9. Hairs usually white, yellow or brown................. 
ts . Hairs smooth, scales scarcely visible.......... 
12. Hairs, smooth, roundish, showing under FRB 
magnification of 100, distinct pigmen- 
tation, not isolated in a medulla, but 
scattered in lumpy streaks........... Horsehair (see 10). 


acter” than the above; showing under 


magnification of 100, distinct medulla 
ins exe with pigment closely packed in flat, 
Cattle Hair 


Hairs less smooth, exhibiting less “char- 


accordion-like 
11. Hairs coarse with prominent surface scales, wide 4 
medulla filled with pigment, but not packed 
in any characteristic arrangement........ Goat Hair. hadiceal 
1. Fibers fine, soft, more or less silky; from soft brushes, or 137% ET 


Fibers showing pigmentation in wide a 
medulla with regularly spaced blocks 


q 15. Hairs rather short, with pigment blocks 2. 
Hairs abnormally long, showing more 
than 2 rows of pigment blocks.... Angora Rabbit. 

Fibers showing pigment tightly packed in 
wide medulla, in irregularly checked 
13. Fibers filamentous 16. 
16. Fibers rod-shaped with medullary ca- 


17. Fibers tan, brown or black........ 
18. Fibers with distinctly granular 
pigmentation and indiss 


tinct hollow medulla...... Alpaca. bs 5 

18. Fibers with no distinct medulla 

except in kemps where 
te medulla is large and heav- ate 


= 
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19. Fibers with fine scales closely appressed to each tert 
fiber surface; diameter usually small. . Mohair.' 
oe + 19. Fibers of various diameters, scales coarser, _ 

more loosely arranged............... Wool. 
‘16. Fibers flat, smooth, transparent, void of cellular 

Fibers broad, varying in diameter, 
tions, and frequently with parallel 


a diagonal lines where one fiber 


grossed over another has'left an 


Wild (Tussah) Silk. 
soot Fibers single, narrow, without stria- 


A. Brush Fibers, B. Cordage Fibers, 
Fibers from Fabrics. 
A. Brush Fibers* 


1. Fibers hair-like, or rope-like, white, yellow (or dyed)... .. Tampico.* 
1. Fibers more woody than hair-like...................... 2. 


3. Fibers thick, more or less circular, corky in texture. . Ratian. 
3. Fibers not corky, but 4. 
4. Fibers thin, wiry, circular..................... Bassine. 
Piers thicker, flatter, more woody, brittle....... Bass. 
B. Cordage Fibers  $ 


a 
Apply Swett’s test as follows: 
Wash sample in alcohol to remove grease. Immerse in nascent die Aes 


chlorine solution for 30 seconds. Wash in tap water; rinse in alcohol i Ne 


to remove water. Hold over concentrated ammonium hydroxide. ie oer, 
Fumes produce: 
1. Fibers brown or Abaca (Manila) 
1 Scales may be brought out distinctly by staining with picric acid. ot ae, 


2 The term “fiber” is here used in its technical sense, meaning not the ultimate fiber cell, but re 


rather a bundle or an aggregate of fibers. 
fi 


ini 
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III. Fibers of Vegetable Origin: 
F. For conveniénce these are grouped a ing to their uses as: 
). ‘ and C. Vegetable et 
|) 
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2. Treat fibers in boiling dilute caustic, wash, separate 

7 into ultimate cells; stain with Herzberg’s solution, 

a examine under magnification of 100. 


3. Fibers more or less rounded at ends, diameters 
gq regular, fiber surface strikingly smooth, canal 
not visible; fiber bundles usually accompanied 


3. Fibers distinctly pointed at ends, with irregular 
diameters, thick cell wall, and distinct narrow 


Paw? 


5 


Fiber bundles accompanied by spirals and epi- | 
quen, etc.). 
4. Fiber bundles free from spirals. Ag 
Characteristic surface markings on fiber......... Jute. 
5. Fibers ribbon-like, flat, twisted, with broad 

ean 5. Fibers not twisted; lumen narrow; bumps, vee ; 
swellings, cross striations on fiber surface. i "we 

Red fibers frequently accompanied by ay a 

yellow epidermal cells (shive)............ 6. + 

6. Stain with Herzog’s cyanin (or with Aniline wodrt 

sulfate). Fibers stained............. 7. 
7. Stain with Herzberg’s solution: Yellow ate sion’ 

epidermal cells with prominent hook 
ve hairs near stomatal openings....... Sunn Hemp. Paty | 
7. Yellow epidermal cells devoid of hairs... True Hemp. 


Stained with Herzog’s cyanin. Fibers 


. Vegetable Fibers from Fabrics 
(Or in Battings, Cushion Filling, etc.). 
1. Fibers silky in appearance, with shiny surface........... 
2. Fibers short, very fine, downy; examined under micro- oisithon. oma. 
scope showing broad lumen, air filled; very thin ic "perder fi 
Fibers of indeterminate length; threadlike............3. I 
‘i oe Dip for 3 minutes in Hahn's stain, wash in cold water. 
3. Fibers not pink...... 5. 
Confirm by test with diphenylamine—sulfuric acid for blue j 


2 Confirm by microscopical examination for striated surfaces. 
*Confirm by dissolving in acetone. 
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6. Stain with Herzberg’s solution, examine micro- af oo 
scopically. Fibers yellow................ Jute. 
7. Fibers with narrow lumen, swollen nodes, (a 
8. Moisten tipofsinglefiberbetweenthumb 
8. Fiber curls counter-clockwise........... Hemp. s 
7. Fibers with broad lumen................. 9. yc 
9. Fibers broad, flat, with unusually wide 
‘ fissures prominent.............. Ramie. 
9. Fibers not broad and flat; diameters 
more or less uniform............ Cotton 10. 
vol 10. Fibers ribbon-like, twisted........ 
10. Fibers swollen, round, with par- 
tially destroyed lumen...... Mercerized Cotton. 


METHODS FOR THE QUANTITATIVE ANALYSIS OF TEXTILES 
Scope i 


1. These methods provide for the quantitative determination of 
the water, total non-fibrous materials, cellulose acetate rayon, silk, 
regenerated cellulose rayon, cotton, and wool present in textiles 
composed of two or more of these materials. Any section of the | 
methods which is not applicable in a particular analysis may _ 


omitted. It is assumed that the analyst knows from qualitative =~ 
tests what materials are present. All results shall be based upon the ie =a 
weight of the dried material. cS 


Water or Regain ae 

2. (a) Unless otherwise specified, samples to be analyzed for 3 c 
water shall be conditioned by exposure to an atmosphere having a oe 
relative humidity of 63 to 67 per cent and a temperature of 70 to ce i 
80 F. (approximately 21 to 26 C.) until equilibrium is established. 2, Ps: 
The material shall be considered to be in equilibrium when it shows _ 
no progressive change in weight. 

(b) The special equipment for drying specimens to constant 
weight which is generally available in textile laboratories may be 
used. ‘The procedure outlined in Paragraphs (c) to (f) is provided 
for laboratories not so equipped and shall be used in the settlement of 
disputes unless some other method is agreed upon by those concerned. 
(c) A glass bottle of 100-ml. bye 
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to 110 C.) to constant weight. A satisfactory procedure is to place 
the bottle and cover separately in the oven. After drying for 1 hr. 
they shall be transferred to a desiccator and allowed to cool to room 
temperature. ‘The cover shall then be placed on the bottle which 
shall then be weighed. ‘The heating, cooling and weighing shall be 
repeated until the weight is constant to within + 0.003 g. This is 
the “weight of weighing bottle.” ‘The weighing bottle shall be kept 
in a desiccator when not in use. 

(d) A specimen of approximately 5 g. of the material to be tested 
shall be placed in the weighing bottle which shall then be covered 
and weighed. By subtracting the “weight of weighing bottle” 
(Paragraph (c)) from this weight, the weight of specimen, A, is 
obtained. 

(e) The specimen shall be removed from the weighing bottle, 
placed on a watch glass in the oven (temperature 221 to 230 F. (105 
to 110 C.) as before), and dried for 1.5 hr., then quickly transferred 
to the weighing bottle, which shall be placed uncovered in a desic- 
cator. When the specimen and bottle have cooled to room tem- 
perature, the cover shall be replaced on the bottle which shall then 
be weighed. ‘The specimen shall be returned to the oven and the 

drying, cooling and weighing shall be repeated until the weight is 
constant to within +0.003 g. By subtracting the “weight of weigh- 
ing bottle” (Paragraph (c)) from this weight, the weight of dry 
_ specimen, B, is obtained. 

(f) Calculation.—The water content shall be calculated from the 
following formula: 


A- 
Water content of specimen (dry basis) or regain, per cent = Mi x 100 


where A = the weight of specimen; and fics v2 
B = the weight of dry specimen 
Total Sizing, Finishing and Other 
3. (a) The purpose of this procedure is to remove all non-fibrous tee 
natural constituents of the fiber and substances added by the manu- 
facturer. Starch, China clay, soaps, some waxes, some non-drying 
oils and the usual natural constituents are in this category and are 
removed by the procedure given. However, general directions for 
the removal of all possible substances which may be present cannot 
- be given. The delustered rayons and some of the newer finishes 
_ present special problems. The analyst will have to meet special 
cases as they arise. When it is necessary to modify the procedure in 
order to completely remove non-fibrous constituents, the analyst 
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shall make sure that purified samples of the fibers under consideration 
do not lose weight when subjected to the same treatment and the 
samples shall then be analyzed according to Paragraphs (b) to (d). 

(b) A specimen of approximately 5 g. shall be taken for test. 
Particular care shall be taken to prevent the loss of fibers in the 
treatments. The specimen shall be dried at 221 to 230 F. (105 to 
110 C.) to constant weight (Section 2 (e)). This gives the weight 
of dry specimen, B. 

(c) The specimen shall then be extracted for 2 hr. with carbon 
tetrachloride in a Soxhlet or similar extractor. The specimen shall 
be allowed to dry in the air. It shall then be washed while squeezing 
by alternate immersion in hot distilled water. a xk 

(d) The specimen shall then be immersed in a suitable aqueous _ 
solution of a starch hydrolyzing enzyme at 122 F. (50 C.). It shall 
be squeezed while immersed, then removed and squeezed again. 
This procedure shall be repeated with the same solution for a total 
of three times. The enzyme solution shall then be heated to 158 F. | 
(70 C.), and the specimen immersed in it for a period of 15 minutes, 
the temperature of the solution being maintained at 158 F. + 2 F. 
(70 C. = 1.1 C.). The specimen shall then be rinsed twelve times in 
fresh portions of hot distilled water, squeezing after each rinse, and | 
then dried at 221 to 230 F. (105 to 110 C.) to constant weight (Sec- 
tion 2 (e)). This gives the weight of dry fiber, C. s 

(e) Calculation —The total amount of non-fibrous constituents 
present shall be calculated from the following formula: 


Total sizing, finishing and other non- — C 

where B = the weight of dry specimen (Paragraph (b)); and <ieale i 

C = the weight of dry fiber (Paragraph (d)). Te 

(Acetone Soluble Types Only) 

4. (a) The specimen after being tested in accordance with © 
Section 3 shall be agitated vigorously for 15 minutes in about 50 
times its weight of acetone at room temperature. 1 The residue shall | 
be rinsed while squeezing by alternate immersion in acetone, two + * 
fresh portions of acetone being used. ‘The residue shall be allowed rae 7 
to dry and them immersed in water at a temperature of about 158 F. tie . 

(70 C.). The excess water shall be removed by squeezing and the 


residue dried to constant weight as described in Section 2 (e). This — 
weight is called D. 


1 A Launder-ometer can be used to obtain satisfactory agitation. 
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(b) Calculation.—The cellulose acetate rayon content shall be 
calculated from the following formula: 
—D 

100 
where B = the weight of dry specimen (Section 3 (6)); ts 
C = the weight of dry fiber (Section 3 (d)); and 
D = the weight of dry specimen after cellulose acetate rayon 

test. 


Cellulose acetate rayon (dry basis), per cent = 


Silk 

5. (a) The residue from the test for cellulose acetate rayon 
(Section 4) shall be agitated vigorously for 15 minutes in about 
100 times its weight of a clear aqueous solution of calcium thiocyanate 
(sp. gr. 1.20) at a temperature of 158 F. (approximately 70 C.). 
The residue shall be rinsed by alternate immersion in fresh calcium 
thiocyanate solution at the same temperature and concentration and 
squeezed against the side of the container. The residue shall be 
rinsed and squeezed in this manner for a total of two times. It shall 
then be rinsed thoroughly in hot water and dried to constant weight; 
weight E. 

(b) Calculation.—The silk content shall be calculated from the 


D 
Silk (dry basis), per cent = 


where B = the weight of dry specimen (Section 3 (0)); rae 
nie D = the weight of dry specimen (Section 4 (a)); and Ee me 
_ E = the weight of dry specimen after silk test. "" aad 


Regenerated Cellulose Rayon 

6. (a) The residue from the test for silk (Section 5) shall be 
treated in accordance with the procedure in Section 5 but using a 
solution of calcium thiocyanate (sp. gr. of 1.36) at a temperature 
of 158 F. (70 C.). The weight of the dried residue from this treat- 
ment is F. 

(b) Calculation.—The regenerated cellulose rayon content shall 
be calculated from the following formula: 


E- 
Regenerated cellulose rayon (dry basis), per cent = ——— 100 


where B = the weight of dry specimen (Section 3 ‘Oy: 
E = the weight of dry specimen after the silk test (Section 


pe 
= the of the dried residue. 
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Cotton 

7. (a) The from the test cellulose rayon 
(Section 6) which contains cotton and wool shall be immersed for 
10 minutes in a boiling solution of aluminum chloride containing 
5 g. of AICI; (or 9 g. of the hydrated salt AlCl,;-6H,O) per 100 ml. 
of water. It shall be removed from the solution and after allowing 
the excess liquid to drain off (the specimen shall not be squeezed), 
it shall be heated for 2 hr. (or until the cotton has become brown in 
color and brittle) in an oven at 221 to 230 F. (approximately 105 to 
110 C.). The specimen shall then be held over a piece of glazed 
paper and rubbed between the fingers in order to pulverize the car- 
bonized cellulose and separate it from the wool. By suitable ma- 
nipulation all of the wool shall be obtained in a mat and most of the 
cellulose left on the paper in the form of a powder. The separation 
is facilitated by the use of a wire screen of about 40-mesh between 
the hands and the glazed paper. The wool shall be shaken with about 
100 ml. of a 10 per cent solution of HCl in an Erlenmeyer flask. 
After standing for about 5 minutes the contents of the flask shall 
be poured on a 100-mesh wire screen. The residue on the screen shall _ 
be washed with a stream of water until all cellulosic material has 
been carried through the screen. The wool shall then be rinsed with - 
a 2 per cent solution of sodium carbonate to neutralize any acid, and 
finally rinsed thoroughly with water and dried at 221 to 230 F. (105) 
to 110 C.) to constant weight, weight G. ne 

(b) Calculation—The cotton content shall be calculated from _ 


the following formula: 


where B = the weight of dry specimen (Section 3 ()); cen 


F = the weight of the dried residue (Section 6 (a)); and pate *j 
G = the weight of the dry specimen after the cotton test. ae 
Wool 


8. The wool content of the specimen shall be calculated from the _ 


Wool (dry basis), per cent = 100 tA 


where B = the weight of dry specimen (Section 3 (b)); and 


_ G = the weight of the dry specimen after the cotton test. eal 
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‘TENTATIVE DEFINITIONS AND TERMS RELATING TO 
TEXTILE MATERIALS! 

ini 
A.S.T.M. Designation: D 123 -33 T has sobec 


: This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is para to annual revision. 


IssUED AS TENTATIVE, 1921; ADOPTED IN AMENDED Form, 1927; REvIsED, 1930; 
REISSUED AS TENTATIVE, 1933. 


Abacé.—See Fibers, Vegetable. 

African Sisal.—Under Fibers, Vegetable, see Sisal. (6 

Airplane Fabric (Cotton).—A plain-weave fabric well woven, prac- 

tically without imperfections, of mercerized two-ply yarns, width 
36 to 56 in., maximum weight 4.5 oz. per sq. yd., and threads per 
ie inch warp and filling 80 to 84. 

Ambari.—Under Fibers, Vegetable, see KenAf. 

Asbestos Roving.—Asbestos roving is composed of a mixture of chryso- 
. tile asbestos and cotton or other vegetable fiber. 

Reinforced Asbestos Roving.—Reinforced asbestos roving is com- 
posed of a core of cotton yarn covered with a mixture of 
chrysotile asbestos and vegetable fiber. 

Asbestos Yarn.—Yarn consisting of: (1) asbestos fiber; (2) asbestos 
and vegetable fibers; or (3) asbestos, vegetable fibers and wire. 

ag Plain Asbestos Yarn.—Yarn consisting of: (1) asbestos fiber, or 
(2) asbestos and vegetable fibers. 

Metallic Asbestos Yarn.—Yarn consisting of plain asbestos yarn 

twisted with brass, copper or other fine wire. 

Bad Casts (Raw Silk).—Abruptly thickened places on the threads due 
to the cocoon filament not being properly attached to the thread, 
or made by adding more than one cocoon filament at a time. 

Bagging.—A very heavy loosely woven fabric used for bale tares, etc., 
woven from heavy tight-twisted roving, consisting largely of 
reworked and waste fibers. Also known as “gunny.” 


1 Criticisms of these Tentative Definitions are solicited and should be directed to Mr. W. H. 
Whitcomb, Secretary of Committee D-13 on Textile Materials, Interlaken Mills, West Warwick, R. I. 

These tentative definitions comprise a revision and combination of the former Standard Defi- 
nitions of Terms Relating to Textile Materials (A.S.T.M. Designation: D 123 ~ 30) and Tentative 
Definitions of Terms Relating to Textile Materials (A.S.T.M. Designation: D 123 — 30 T), which 
were discontinued in 1933. 
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Bahama Sisal.—Under Fibers, Vegetable, see Sisal. b 
Benares Sunn.—Under Fibers, Vegetable, see Sunn. oe] alee 
Bimlipatam Jule.—Under Fibers, Vegetable, see Kenaf. 
Binder Twine.—A somewhat stiff, single strand yarn, 3 to 4 mm. in 
diameter, made of hard Shers (henequen, sisal, abac4, or phor- 
mium), used chiefly for binding bundles of grain, etc. 
Boiled-Off Silk.—Silk with the gum (sericin) removed. ms 
Bombay Aloe-—Under Fibers, Vegetable, see Cantara and Piteira. 
Book-Fold.—The fabric is doubled selvage to selvage, then folded 
back and forth upon itself in predetermined lengths. When the 
piece is completed, the fold-edges on each side are folded to the 
center and the piece is folded once more upon.itself so that the 
fold-edges are inside, forming a compact package as long as 
one-half the width of the goods. 


Broken Pick.—A streak across the width of the fabric « caused by a 


completely or partially missing pick. 

Brown Hemp.—Under Fibers, Vegetable, see Sunn. 

Burlap (Jute).—A coarse, heavy, plain-weave fabric of coarse single 
yarn. 


Cable Twist.—A twine, cord, or rope construction in which each 
successive twist is in the opposite direction to the preceding twist. 


Cantala.—See Fibers, Vegetable 
Cellulose-A cetate Rayon. —See Fibers, Artificial® 
China Grass.—See Fibers, Vegetable. exh 

China Hemp.—Under Fibers, Vegetable, see Hemp. 

Chingma.—See Fibers, Vegetable. 

Cockled or Cockling.—A curliness or crimpiness appearing in fabrics 
when different sizes of yarn or varying tensions on the yarns are 
accidentally introduced. 

Coir.—See Fibers, Vegetable. 

Cordage.—A term used in a collective sense to include all sizes and 
varieties of twines, cords, ropes and cables of textile materials. 

Cordage Fibers.—See Fibers, Cordage. 

Corkscrews (Raw Silk).—A place in the thread in which one or more 
cocoon filaments are longer than the remainder and give the 
appearance of a spiral form. 

Heavy Corkscrews (Raw Silk).—Corkscrews which are more than 
twice the diameter of the thread. 

Corkscrew Twist.—A place in the yarn or cord where an uneven twist 

gives a corkscrew-like appearance. 
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(otton.—See Fibers, Vegetable. 

Crimp.—The difference in distance between two points on a yarn as 

it lies in a fabric and the same two points when the yarn has been 

removed from the fabric and straightened, expressed as a per- 

centage of the distance between the two points as the yarn lies 
in the fabric. 

Cuprammonium Rayon.—See Fibers, Artificial 

Cut (Asbestos).—A term indicating the size of asbestos yarn. The 

word ‘‘cut” preceded by a number indicates, in multiples of 
100 yd., the yardage per pound of single-ply yarn. For example, 
“5 cut” indicates that a pound of single-ply yarn so designated 
_-: measures approximately 500 yd.; “10 cut” indicates a yarn that 

measures approximately 1000 yd. per Ib. 

(Woolen).—See Yarn Number (Woolen—Cut). Yad Gen 

Da or Dha.—Under Fibers, Vegetable, see KenAf. ie 

Daisee Jute-—Under Fibers, Vegetable, see Jute. aa pan 

Defective Splice.—A splice having irregular final twist, untrimmed 

ends, or excessive thickness or thinness. 

Denier.—A unit of weight (0.05 g.) used to express the size of silk 
and rayon. The weight in units of 0.05 g. of a 450-m. skein 
. ad at standard conditions is the denier of silk and rayon (exclusive 

of spun silk and staple rayon) yarn. It is also equal numerically 
to the weight in grams of a 9000-m. skein at standard conditions. 

Dungaree (Cotton).—A heavy cloth woven in the 2/1 twill weave 
from dyed warp and filling yarns, in narrow widths, usually 28 
in.; approximate number of threads per inch, warp 68 and filling 
52; yarn number both warp and filling 20’s. 

End.—An individual warp yarn. 

Felt Jackets.—See Jackets. 

Fiber.—A slender, elongated filament, such as rayon, silk, or wool; or 
a single elongated cell, like cotton or kapok; or a slender strand 
composed of aggregations of elongated cells like flax, jute and sisal. 

Fibers, Artificial: 

_ Cellulose-Acetate Rayon.—Filaments composed of an acetic ester 


Yi : 


ae ‘Pain. of cellulose which has been coagulated or solidified from its 
ggtution. 
. Cuprammonium Rayon.—Filaments composed of a regenerated 


cellulose which has been coagulated or solidified from a 
solution of cellulose in ammoniacal copper oxide. 
Nitrocellulose Rayon (Chardonnet).—Filaments composed of a 
regenerated or denitrated cellulose which has been coagulated 
or solidified from a solution of nitrated cellulose. 
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Viscose Rayon.—Filaments composed of a regenerated cellulose 


as which has been coagulated or solidified from a solution of 
-n cellulose xanthate. 
ed Fibers, Cordage.—Coarse hard fibers, such as abac4, sisal, henequen, 
‘a cantala, phormium, palma and piteira (see Fibers, Vegetable), 
used in the manufacture of ropes and coarse twines. Generally 
™ too coarse and stiff to be woven into fabrics. 
of Fibers, Hard or Leaf.—Rather stiff elongated strands from leaves like 
le, sisal, henequen, and piteira (see Fibers, Vegetable), or leaf stems 
ed like abac4, used chiefly in coarse twines, ropes and heavy cordage. 
at Fibers, Soft or Bast.—Flexible elongated strands from the inner bark 
of plants like flax, hemp, jute and ramie, used in twines, nets and 
woven fabrics. 
ata) Fibers, Textile——Slender filaments or strands that cling together, 
” enabling them to be spun into yarns of appreciable strength and 
: sufficiently pliable to be woven or knitted into fabrics. Essential 
ak requisites are tensile strength, length of at least 5 mm. and more 
- than 100 times the diameter, pliability and cohesiveness; 
aN desirable, but not essential, properties are elasticity, fineness, 
lly uniformity, durability and luster. Textile fibers include cotton, 
ite flax, jute, and many other fibers of vegetable origin; silk, wool 
. and various hairs of animal origin; rayon and allied synthetic or 
uve 
28 artificial fibers; and asbestos of mineral origin. toed 
ing Fibers, Vegetable: 
Abacé (a-ba-k4).—A hard fiber, rather coarse, firm texture, 
cream-white to brown in color, 150 to 350 cm. long, strong 
_ aid durable from the leaf stems forming the trunk of the 
or _-—- abac& plant, Musa textilis, cultivated in the Philippine 
und __ [slands, Sumatra, Java and Borneo; used in ropes and 
sal. ee coarse twines and cordage, especially marine cordage, oil- 
rae well cables, and binder twine. Called ‘‘ Manila hemp” in 
ster the market, but quite unlike true hemp, also called “‘Cebu 
its hemp” and “ Davao hemp.” 

Cantala.—A hard fiber, finer, softer and weaker than sisal, 
ted yellow-white to brownish white, 75 to 150 cm. long, from 
adie leaves of the cantala plant, Agave cantala, cultivated in the 

‘ Philippine Islands, Java, Sumatra and India; used in coarse 
f a twines including bind 
g binder twine. Called “Manila maguey 
ited hae and “Cebu maguey” in market quotations for water-retted, 
_hand-cleaned cantala of the Philippine Islands. 
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Fibers, Vegetable (Continued) : 
China Grass.—Ramie fiber separated from the stalk and the thin 
outer bark, but not degummed; the form in which it is 
usually exported from China. 


__ Chingma (Ching’-mah).—A rather coarse soft fiber, usually flaggy 
& and fuzzy, straw-white, from the inner bark of the chingma 
plant, Abutilon theophrasti, cultivated in northern China 
| vias and Japan. Called “China jute” and “Tientsin jute,” but 
it is not a true jute. 
Coir.—A hard fiber, usually brown, 10 to 25 cm. long, from the 
a a outer husk of the cocoanut, Cocos nucifera, produced chiefly 
dss in Ceylon and southern India; used in door mats and as a 
stuffing fiber in upholstery. 
Colton.—Fine, one-celled, twisted fibers, white or in some types 
tawny, brown or green, 20 to 50 mm. long, growing on the 
chee seeds of several different species of the genus Gossypium; 
ssi used more than all other vegetable fibers, and for a wider 
ss range of purposes including yarns, twines, woven and knit 
goods, upholstery stuffing and packing. 
etm American short-staple upland cotton—Fiber 20 to 27 mm. 
long, from Gossypium hirsutum, cultivated in the southern 
_ eee Mies part of the United States and introduced into nearly all 


-_ rr es American long-staple upland cotton.—28 to 40 mm. long, from 
selected varieties of Gossypium hirsutum, cultivated 
largely in the Yazoo-Mississippi delta. Also called 


¢ 


“delta cotton.’ 


adr ¥ Arizona Egyptian cotton.—Fiber 35 to 45 mm. long, from 

: modified forms of Gossypium barbadense, cultivated in 
Arizona and southern California, includes ‘Pima 
cotton.” 


Egyptian cotton.—Fiber 30 to 40 mm. long, white or in some 
Ker: varieties light brown, from modified forms of Gossypium 
barbadense, cultivated chiefly in lower Egypt, includes 
“Sakellarides,” “‘Zagora,” etc. 

India cotion.—Short staple, 18 to 25 mm. long, from Gos- 
sypium neglectum, cultivated in India. 

Levant cotton.—Short staple, 18 to 25 mm. long, from Gos- 

 -sypium herbaceum, cultivated in Asia Minor and 

“in countries bordering the Mediterranean Sea. 
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Fibers, Vegetable (Continued): 


ee Rough Peruvian cotton.—A rather harsh, wiry cotton, from 


> u Gossypium peruvianum, cultivated in Peru, used chiefly 
fev for mixing with wool. 
- ei Sea island cotton—Fine fiber, 30 to 50 mm. long, from 


Gossypium barbadense, cultivated chiefly in the West 
Indies, used in the finest cotton yarns. 


Flax.—A soft, fine fiber, dark gray, bluish green, brown or 
cream white, 40 to 100 cm. long, from the inner bark of the 
fiber flax plant, Linum usitatissimum, cultivated chiefly in 
northern Evrope; used in linen thread, shoe thread, seine 
twine, sacking twine, laces, table linen, handkerchiefs, 
towels and in all true linens. 


Courtrai flax.—Flax fiber of superior quality, very carefully 
wahy prepared from straw retted in the River Lys, or most of 
sit in recent years tank-retted in the vicinity of Courtrai, 


Belgium. 
Dew-retted flax (Slanetz of Russia).—Flax fiber prepared by 
spreading the plants on the ground and exposing to the 
weather for retting. 


ot ais Flax tow.—Short or tangled fiber beaten out in scutching— 
often called scutching tow; or combed out in hackling 


flax tow.) 


i Flemish flax.—Flax produced in Flanders (northeastern 
shalt France and Belgium). 

Hackled flax (also called “dressed flax’’ or ‘‘dressed line”’).— 
ial Flax fiber, which after being scutched, has been cleaned 
further by combing over hackles. 


veu _ Trish flax.—Flax fiber produced in northern Ireland, mostly 


i in retted in bogs, yielding a very strong fiber. 

pales Risten (R in market quotations).—The standard grade of 
— flax on which other grades of the Baltic countries are 
based. 

_--—- Water-retted flax (Motchenetz of Russia).—Flax fiber, light 
atgud cream-white to gray in color, prepared by retting the 


plants in water. 
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Fibers, Vegetable (Continued) : 
Hemp. —A soft fiber, dark steel gray to cream-white, usually in 


ely 


narrow flat ribbons, 100 to 250 cm. long, from the i inner bark 
of the hemp plant, Cannabis sativa, cultivated in Italy, 


Soviet Republic, Yugoslavia, Hungary, China, Japan, Chile, 
" _ Wisconsin, Illinois and Kentucky; used in America in 
ie commercial twines, marlines, halyards and tarred rigging. 
Hemp line.—Hemp fiber, scutched and prepared so that the 
7 fibers lie straight and parallel 
44) 16 P 
Hemp tow.—Short or tangled hemp fiber, beaten out in 
onine. scutching the long fiber, or hemp fiber produced from 
isi short or tangled stalks. 
a? talian hemp.—Hemp fiber produced in Italy, mostly water- 
safldia' retted and well prepared and graded. 
ss Kentucky rough prime.—The best quality of Kentucky dew- 
den retted hemp, broken on hand brakes, but not hackled. 


Kentucky single-dressed.—Kentucky hemp further prepared 
by drawing it over a coarse hackle. 


Russian hemp.—Hemp fiber chiefly dew-retted and prepared 
by hand in the Soviet Republic. 


Wisconsin hemp.—Hemp fiber produced in Wisconsin by 
dew-retting and breaking and scutching by machinery. 


Henequen (hen-e-ken’).—A hard fiber, rather coarse, of firm 


texture, light yellow or sometimes reddish yellow, cylindrical, 
75 to 150 cm. long, from the leaves of the henequen plant, 
Agave fourcroydos, cultivated in the Yucatan peninsula, and 
in Tamaulipas in Mexico and in Cuba; used chiefly in binder 
twine and in other coarse twines and small ropes. 


‘Tstle (eest’-ley).—Hard fibers, light yellow, 20 to 50 cm. long, 


cylindrical and stiff, from the leaves of two closely related 


species of A gave, growing without cultivation in Mexico, used 
chiefly in brushes, and to a less extent in twines; used in 
Mexico for handmade twines and coarse sacks. Also called 


“Tampico” and ‘“ Mexican Fiber.” 


Jute.—Soft fibers, light yellow to nearly white or bright copper 


to deep slate, changing in age to dingy brown or gray, 100 
to 500 cm. long, averaging about 240 cm. exclusive of butts, 


. 7 950 TENTATIVE DEFINITIONS RELATING TO TEXTILE MATERIALS 
| 
hy 
vi 


A.S.T.M. DesicnaTION: D 123-33 T 951 


Fibers, Vegetable (Continued) : 


Jute (Continued) : 
from the inner bark of the round-pod jute, Corchorus cap- 
__-_- sularis, and the long-pod jute, Corchorus olitorius, cultivated 
ol been gg India, chiefly in Bengal, and to a very limited extent 
elsewhere in southern Asia and in tropical Africa; used in 

twines, gunnies, burlaps, hessians, carpet yarns, sacks for 
are sugar, coffee, grain, feed, fertilizer and wool, and backing 
for linoleum and oilcloths. 


i ad Jute butts —The flaggy lower ends of jute fiber, 10 to 25 cm. 

LU long, cut off in preparing jute for market, used i in twines 

Aiea petit and coarse bagging, especially in covering for bales of 
males cotton. 


4 


Daisee jute (also spelled desi and deshi, meaning “local’’).— 
Fiber of long-pod jute, Corchorus olttorius, grown in the 
brackish soils in the region of Calcutta, generally ranging 
from copper brown to slate gray. 


Esha Tossa jute.—Fiber of long-pod jute, Corchorus olitorius, grown 
i = on uplands in eastern India; pearl gray to deep slate 
color or copper brown. 


Kapok.—Stuffing fiber or down, composed of single cells, 20 to 
30 mm. long, white gray or tawny in color, produced in the 
seed pods of the kapok tree, Ceiba pentandra, and closely 
barton allied species of the bombax family, resistant to the absorp- 
etc, tion of moisture, resilient and buoyant; used as stuffing in 
_ pillows, mattresses and life preservers and for temperature 
sound insulation. 


ol 
‘Kenéf. —A soft jute-like fiber, light yellow to gray, flaggy at base, 
150 to 250 cm. long, from the inner bark of the ken4f plant, 
Hibiscus cannabinus, cultivated most extensively in Persia 


sib, and Trans-Caspian Russia. Called ‘Da’ in French West 
‘7 _ Africa, “Gombo” in Portuguese Africa, “Ambari” and 
“Deccan Hemp” in India, “Bimlipatam” in Madras 
Presidency; used in twines and for purposes similar to jute. 


Mescal Maguey.—A hard fiber, light straw-yellow, slightly finer 
and softer than sisal, 80 to 150 cm. long, from leaves of the 
mescal maguey plant, Agave pseudotequilana, cultivated | in 


western Mexico; used in twines and cordage. 
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Fibers, Vegetable (Continued). oi 
Palma.—A hard fiber nearly white or light brownish yellow, often 


i 
si bo 


with some coarser dark brown curved ends, 25 to 50 cm. 
long, from the leaves of a tree yucca, Samuela carnerosana, 
growing on high mountains in northern Mexico; used for 
twines, especially ‘‘paper twines.” Also called “palma 
istle,” but quite unlike istle fibers. 


_ Phormium (for’-mi-um).—A hard fiber, reddish yellow or nearly 


& 


bel 


white, finer and softer than abac4, 150 to 300 cm. long, from 
the leaves of the harakeke lily, Phormium tenax, growing 
wild and cultivated in New Zealand, and cultivated in St. 
Helena; used chiefly in hard fiber twines, including binder 
twine. Called “New Zealand hemp” and “New Zealand 
flax” but the fiber is unlike hemp or flax. 


Piteira (pe-ter’-a)—A hard fiber, nearly white, and finer and 


ae 


softer than other hard fibers as it is prepared in Mauritius, 
150 to 250 cm. long, from the leaves of the giant cabuya, 
Furcraea gigantea, native in eastern Brazil and cultivated in 
Mauritius, India and Natal; used chiefly for mixing with 
other fibers to improve the color of ropes. Called 
‘Mauritius hemp,”’ but it is not a true hemp and is produced 
in other countries besides Mauritius. 


a Ramie.—A soft fiber, parchment-like, light yellow or greenish and 


m 


wad 
ai 


stiff in the form called “China grass,” white, soft and 
slightly coarser than flax when degummed and bleached, 
very strong and durable, from the inner bark of the ramei 
plant, Boehmeria nivea, cultivated in China and Japan; used 
in China for dress goods and “grass cloth,” in Japan for 
seine twine and mosquito nets and in Germany for shoe 
thread, trimmings, tapestries, and various woven fabrics. 
Also called “rhea.” 


Sisal.—A hard fiber, of firm texture, light yellow or nearly white 


sometimes slightly green, very strong and durable, 100 to 180 
cm. long, from the leaves of the sisal plant, Agave sisalana, 
native in Yucatan, cultivated in East Africa, Java, Sumatra, 
Haiti and the Bahamas; used in hard fiber twines including 
binder twine and also in coarse cordage. 


Bahama Sisal.—Retted in sea water and cleaned by hand; 
is finer, softer, weaker and lacking in luster. 
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Fibers, Vegetable (Continued): 
en Sunn.—A soft fiber, gray or brown with a wide range of color and 
m. quality due to differences in preparation, 50 to 150 cm. long, 
1d, Moos from the inner bark of the sunn plant, Crotalaria juncea, 
for cultivated in India; used in twines. Also called “Sunn 
na aida hemp,” “India hemp,” “Bombay hemp,” “Brown hemp,”’ 
and-svarious sorts by the names “Benares,” “TItarsi,” 
rly “Jubbulpore,” “Madras” and “Sewnee.” 
om Filament—A fine fiber or fibril. 
St Flax.—See Fibers, Vegetable. 
der Float (Defect).—A place in the fabric where warp or filling threads 
and extend unbound over threads with which they should be 
interlaced. 
and Gage.—A measure of the fineness of knit fabric as determined by the 
jus. closeness of the wales, that is, the longitudinal rows of loops. It 
lya, is expressed by the number of wales or needles in one and one half 
d in inches. 
with Note.—The word “‘gage’”’ is also used as an expression of thickness. uv) a 
Gombo Hemp.—Under Fibers, Vegetable, see Kenéf. 
vaca Grenadine Yarn (Silk).—A yarn composed of more than one strand, 
each individual strand of which has been doubled with a reverse 
and twist, each twist having a minimum of approximately the 
and following number of turns per inch depending on the number of | 
hed, strands used: 
amel Minimum NuMBER © 
used STRANDS or TURNS 
30 
brics NotEe.—When more than 4 strands are used, the minimum number of turns 
are decreased in accordance with the above proportion. 
white Hairiness (Raw Silk).—The condition of the thread when there are 
‘0 180 numerous loose ends of cocoon filaments projecting from the 
lana, thread. 
natra, Hawser Twist (Cotton).—A twine, cord or rope construction in which 
uding the first and second twists are in the same direction and the third 
twist in the opposite direction. 
hand; Heavy Corkscrews.—See Corkscrews. 
Heavy Goods.—Name applied in Calcutta quotations to material 
called “sacking” in the United States. 
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Hemp.—See Fibers, Vegetable. | 
Henequen.—See Fibers, Vegetable. 

Hessians.—Name applied in United Kingdom, India, and on the 
Continent to material called “burlap” in the United States. 
Holland Finish (Cotton).—A glazed or unglazed finish, consisting of 
oil and a filling material, applied to cotton fabrics to make them 
opaque or semi-opaque; resembles a beetled linen fabric formerly 

known as “ Holland.” 


Indian Hemp.—Under Fibers, Vegetable, see Sunn. tier. 


I sile.— See Fibers, Vegetable. 
Italian Hemp.—Under Fibers, Vegetable, see Hemp. 
Jackets (woven or felted).—A textile product, woven or pressed into 


tubular or sleeve form, ready for covering and shrinking on a 
machine roll. 


Jubbul pore Hemp.—Under Fibers, Vegetable, see Sunn.” 


Jute.—See Fibers, Vegetable. 


Kenéf.—See Fibers, Vegetable. 

Kink (fabric)—A place in the fabric where a slack siren has twisted 
on itself, forming a loop in the yarn or cord. 

Knot.—A joining by tying of threads together. 

Long Knots (Raw Silk).—Knots which have loose ends from 3 to 
25 mm. (} to 1 in.) in length. 

* Very Long Knots (Raw Silk).—Knots which have loose ends 

exceeding 25 mm. (1 in.) in length. 

Laid Fabric (C otton).—A fabric made without filling yarn, the parallel 
warp yarns being held together by means of rubber latex or other 

binding material. 

Lea (Cotton).—A 120-yd. skein of yarn containing 80 turns, that is, 
each 1} yd. in length. 

(Linen).—See Yarn Number (Linen). 

Loop-Knot.—A snarl or curl produced by a filling yarn coiling upon 
itself. 

Loops (Raw Silk).—Small open places in the thread due to the 
excessive length of one or more cocoon filaments. 
Long Loops.—Loops which exceed 1 cm. (3 in.) in length. ~~ 

Long Knot.—See Knot. 
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Maguey.—Under Fibers, Vegetable, see Cantala and Mescal Maguey. _ 

Manila Hemp.—Under Fibers, Vegetable, see Abaca. 

Mauritius Hemp.—Under Fibers, Vegetable, see Piteira. 

Mescal Maguey.—See Fibers, Vegetable. 

Metallic Asbestos Yarn.—See Asbestos Yarn. a 

Mexican Fiber-—Under Fibers, Vegetable, see Istle. j= 

Mexican Sisal.—Under Fibers, Vegetable, see Henequen. 

Mispick.—A pick not properly interlaced. =) 

Moisture Content (Moisture, percentage of moisture).—The moisture _ - 
present in a textile material expressed as a percentage of the | 
original weight as determined by definite prescribed methods. 

Moisture-Free Weight—The weight of a textile material determined _ 
after drying to constant weight by definite prescribed methods. 

Moisture Regain.—The moisture present in a textile material expressed 
as a percentage of the moisture-free weight, as determined by —© 
definite prescribed methods. 

Natal Hemp.—Under Fibers, Vegetable, see Piteira. 

Neatness (Raw Silk).—An expression of the degree of freedom of the 
raw silk thread from loops, nibs, and hairiness as defined. 

New Zealand Flax.—Under Fibers, Vegetable, see Phormium. 

Nibs (Raw Silk).—Small thickened places less than 3 mm. (} in.) | 
in length. 

Nitrocellulose Rayon.-—See Fibers, Artificial. 

Number of Yarn.—See Yarn Number. 

Off-Square.—The difference between the percentage of warp crimp 
and the percentage of filling crimp. 

Organzine Yarn.—Two or more raw silk strands twisted in the singles, => 
doubled and twisted in the reverse direction in the ply. Turns == 
per inch in the singles and ply usually within the limits of 10 to 
20 turns; generally used as warp. 

Palma.—See Fibers, Vegetable. 

Philippine Maguey.—Under Fibers, Vegetable, see Cantala. 


Pick.—An individual filling yarn. tea 
Piteira.—See Fibers, Vegetable. 
Plain Weave.—A fabric pattern in which each yarn of the filling passes 
alternately over and under a yarn of warp and each yarn of the 
warp passes alternately over and under a yarn of the filling. 
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Raw Silk.—Silk as it has been reeled from the cocoon. 


Rayon.—A generic term for filaments made from various solutions of 
modified cellulose by pressing or drawing the cellulose solution 
_ through an orifice, and solidifying it in the form of a filament. 

Note.—Rayon as commercially manufactured is produced by four different 
processes. The resulting rayons from each process while similar in appearance 
differ amongst themselves and with each other to a more or less degree according to 


the differences in their physical and chemical properties. The different type rayons 
are known as follows: 


(c) Cuprammonium Rayon 

(d) Cellulose-Acetate Rayon 
Reed Marks.—Marks or lines warpwise of the cloth, usually caused by 
too many or too few warp yarns being drawn into a dent, a faulty 
setting of the loom, or imperfections in the reed. 50h weal Uk 


Regain.—See Moisture Regain. 
Reinforced Asbestos Roving—See Asbestos Roving. 
Run (Woolen).—See Yarn Number (Woolen Run). 


Russian Hemp.—Under Fibers, Vegetable, see Hemp. 
Sewed Yarn.—A yarn in the fabric interwoven by hand. 
Shoe-Fold.—The fabric is folded from both ends into twelve or sixteen 


folds to the piece, the length of the fold depending upon the 
length of the piece. 


Sisal.—See Fibers, Vegetable. A 
Size.—See Yarn Number. ry) 


Slub.—See Slug (General). 
Slug (Raw Silk).—A thickened place several times the diameter of the 
thread, 3 mm. (} in.) or over in length. 

Long or Large Slug (Raw Silk).—A slug which exceeds 1 cm. 

-3" (4 in.) in length or which is very much larger in diameter 
than the thread. 

(General).—An abruptly thickened place in the yarn or a bunch 

of lint entangled in the yarn, cord, or fabric. 

Smash.—A place in the fabric where a number of warp yarns or 
cords have been broken, usually due to the shuttle getting caught 
in the shed during weaving, or to faulty harness motion. 

Spun Silk.—Silk yarn consisting of short filaments obtained from 
silk wastes spun in a similar manner to worsted yarn. 

Standard Atmos phere (Textiles).—Air maintained at a relative humidity 
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Standard Moisture Regain.—An arbitrary figure formally adopted for 
the regain of any specific textile material to be used in calculating 
the standard weights of shipments or deliveries of textiles. 

Standard Weight.—The moisture-free weight of a textile material plus 
the weight corresponding to its standard moisture regain. el 

Sunn.—See Fibers, Vegetable. 

Tampico Fiber —Under Fibers, Vegetable, see Istle. 

Thick and Thin Places (Major Defects).—Places in the fabric where 
for 1 in. or more the count varies more than a specified percentage 
from the specified count. 

(Minor Defects).—Places in the fabric where for less than 1 in. the 
count varies more than a specified percentage from the specified 
count. 

Thread (Silk).—The ply of yarns is sometimes referred to as the 
number of thread, as 2 thread for a 2 ply. 

Thrown Silk.—Raw silk that has been twisted, or doubled and twisted. 

Tientsin Jute-—Under Fibers, Vegetable, see Chingma. 

Tire Builder Fabric.—A fabric consisting of hawser cord yarn in the 
warp with single yarn filling at intervals to keep the warp threads 
together. 

Tossa Jute.—Under Fibers, Vegetable, see Jute. 

Tram Yarn (Silk).—Raw silk threads doubled and twisted with a low 
number of turns per inch, generally used as filling. 

Tula Istle——Under Fibers, Vegetable, see Istle. 

Twill Weave-—A weave which produces pronounced lines running 
diagonally across the fabric. 

Warp Face Twill—A twill weave in which the warp threads 
produce the diagonal effect. 

Twine (Not Binder Twine).—A cord made up of two or more yarns 
of medium twist with ply twist in the opposite direction. 

Twist, Direction of —In the case of yarn or cord, the yarn or cord has 
right-hand or regular twist if when it is held vertically the spirals 
or twists are seen to incline upward in a right-hand direction 
and has left-hand or reverse twist when the spirals or twists are 
seen to incline upward in a left-hand direction. 


Note.—Attention is called to the fact that this definition of twist is opposite 
to that used in sewing thread manufacture. 


Viscose Rayon.—See Fibers, Artificial. 
Webbing, Elastic.—A strong narrow fabric made with rubber threads 
as part of warp or filling or of both. 
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Wrong Draw.—A defect in a fabric due to the warp and filling not 


interlacing in accordance with the prescribed weave or design and 
caused when one or more warp yarns have been drawn through the 
wrong harness. 


— Yarn—An assemblage of fibers or filaments of animal, mineral, or 


Yarn Size—See Yarn Number. 


vegetable origin, alone or in combination, either natural or 
manufactured, twisted or laid together to form a strand or group 
of strands for use in weaving, knitting, or forming in any manner 
into textile materials. nog 


arn Number (Asbestos).—See Cut (Asbestos). ork) 


(Cotton).—The number of 840-yd. hanks contained in 1 lb. avoir- 
dupois (7000 grains) of the yarn at standard conditions. The 
number of folded or plied yarns is that of the single yarn from 
which they are spun. 


(Jute).—The weight in pounds of a spyndle of 14,400 yd. of yarn 
at standard conditions expressed as “pounds per spyndle.” 


(Linen).—The number of 300-yd. hanks contained in 1 lb. avoir 
dupois (7000 grains) of the yarn at standard conditions. The 
number of folded or plied yarns is that of the single yarn from 

which they are spun. Also known as “lea.” wilten01 


(Spun Rayon).—The number of 840-yd. hanks contained in 1 |b. 
avoirdupois (7000 grains) of the yarn at standard conditions. 
The number of folded or plied yarns is that of the single yarn 
from which they are spun. 

(Spun Silk).—The number of 840-yd. hanks contained in 1 lb. 
avoirdupois (7000 grains) of the yarn at standard conditions. 
The number of folded or plied yarns is that of the finished 
yarn. 

(Woolen—Cut).—The number of 300-yd. “‘cuts”’ or hanks in 1 |b. 
avoirdupois (7000 grains) of the yarn at standard conditions. 
(Woolen—Run).—The number of 1600-yd. hanks in 1 Ib. avoirdu- 

pois (7000 grains) of the yarn at standard conditions. 

(Worsted).—The number of 560-yd. hanks in 1 lb. avoirdupois 
(7000 grains) of the yarn at standard conditions. The number 
of folded or plied yarns is that of the single yarn from which 
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TE NT ATIVE METHODS OF COMPRESSION TESTING ‘ 
OF METALLIC MATERIALS!) 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


Tssugp, 1924; Revisep, 1925, 1927, 1933. 2 
These methods are intended to cover the compression testing — ; 
of materials. 


Definition of Terms 

2. The definitions of terms relating to compression testing in 
the Standard Definitions of Terms Relating to Methods of Testing © 
(A.S.T.M. Designation: E 6)? and in the Tentative Definitions of | -s,. 
Terms Relating to Methods of Testing (E 6 — 32 T)* of the American — “At, 
Society for Testing Materials, shall be considered as applying to the the 7 1 
terms used in these methods of compression testing. 


APPARATUS AND SPEED OF TESTING 

i i be 
Testing Machine Calibration 


Testing machines used for compression testing shall conform = 
to the requirements of the Tentative Methods of Verification of 
Testing Machines (A.S.T.M. Designation: E 4 — 33 T) of the American 
Society for Testing Materials.‘ ; 


Speed of Operation of Testing Machine 

4. In making compression tests of specimens of metallic mate- | 
rials the speed of the machine, by which is meant the speed of the | 
cross-head when the machine is running idle, shall be such that the 
load can be accurately weighed, but in no case shall the speed be ~ 
greater than the values given in the following table: 


LENGTH OF SPECIMEN IN. PER MINUTE 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. H. F. Moore, _ 
Chairman of Technical Committee I on Mechanical Testing, of Committee E-1 on Methods of Testing, _ 
University of Illinois, Urbana, II. 

2 1933 Book of A.S.T.M. Standards, Part I, p. 965. : 

* Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 967 (1932); also 1933 Book of 
A.S.T.M. Tentative Standards, p. 1059. 
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TEsT SPECIMENS 
Test Specimens 
5. In recommending for use in compression tests the specimens 
described in Sections 8 to 12, it is not intended to exclude entirely the 
use of other test specimens for special materials or for special forms 
of material. It is, however, recommended that wherever it is feasible 
the specimens recommended be used. 


6. It is recommended that standard compression test specimens 
be in the form of circular cylinders. The ends of a specimen should be 


Medium-Length 
Specimen. Specimen Long Specimen. B 
Fic. 1.—Test Specimens for Compression Tests. 


plane, as nearly as can be determined by the use of a straight edge 
and the unaided eye. In most cases this requirement necessitates 
the turning or the grinding of the ends of the specimen. 


Length of Specimens 

7. Three classes of compression test specimens for metallic ma- 
terials are recognized, designated as short specimens, medium-length 
ha specimens, and long specimens, respectively. Short specimens are used 
_ for compression tests of such metals as bearing metals, which in 
service are used in the form of a thin plate or shell to carry load 
perpendicular to the surface. Medium-length specimens are used for 
determining the general compressive strength properties of metallic 
materials. Long specimens are best adapted for determining the 
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modulus of elasticity in compression of metallic materials. In report- —__ 
ing the results of a compression test, it isimportant that thedimensions 


of the test specimen be given. 


8. The proportions of the three classes of compression test 
specimens are shown in Fig. 1. Suggested dimensions for compression 
test specimens for general use are as follows: 


on DIAMETER, Lenctu, 


nsine Short specimens eccccveeseserecececees 1} in.* +0.01 in. 1 in. 


Medium-length specimens.......... lin. =0.01 in. 3 in. 


0.798 in. =0.01in. 2} in. 
1} in. +0.01 in. 33 in. 


ld in. =0.01 in. 124 in. 


* Area of cross-section is approximately 1 sq. in. 


Measurement of Specimens 

9. In all compression tests of metallic materials, the actual _ 
dimensions of cross-section of the test specimens shall be measured _ 
with a micrometer reading to 0.5 per cent of the dimension measured, 
and in any case to at least 0.001 in. The stress shall be calculated 
on the basis of the measured cross-section. It shall never be assumed 
that the dimensions of the cross-section of the specimen are identical 
with the nominal dimensions. 


Finish of Specimens 

10. Specimens shall be finished so that the surfaces are smooth 
and free from nicks and tool marks. All ragged edges shall be © 
smoothed. 


Bearing Blocks 
11. (a2) Both ends of a compression test specimen shall bear on ae ae! 
carefully machined plane surfaces. The bearing blocks shall either be - <n 
made of hardened steel, or shall be faced with hardened steel. Py 
(b) One end of a compression test specimen shall bear on a 
spherical-seated compression block (Note). Figure 2 shows a satis- _ 
factory arrangement of compression specimen and bearing blocks. It __ 


end of the test specimen (for specimens tested with the axis vertical). __ 
It is important that the center of the spherical surface of the spherical- 
seated bearing block shall be described by a radius having its point of | 
origin in the flat face which bears on the specimen, otherwise lack of > 
parallelism between faces of the specimen sets up a bending moment __ 
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in the specimen.' It is also important that the specimen itself be 
carefully centered with respect to the center of this spherical surface 
within 0.01 in. in order to avoid eccentric loading on the specimen. 
Note.—The device shown in Fig. 3 has been successfully used in compression 
tests of metallic specimens whose ends were machined with extreme care. It will 


be noted that this device does not involve a spherical-seated compression block 
bearing directly on the test specimen.* 


(c) It should be borne in mind that the object of a spherical- 
seated bearing block is to give the specimen as even a distribution of 
initial load as is possible. Owing to friction, the ae seated 


Testing Machine. oil ted? 


| 
2.—Spherical-Seated Bearing Block. 


bearing cannot be relied on to adjust itself to bending action which 
may occur during the test. 
PROCEDURE 
blocks shall be cleaned with acetone or similar solvent immediately 
before testing. This removes all grease or oil resulting from machining 
‘aneni or from handling, and accordingly gives better bearing 
contact. 
(6) Even though very careful procedure is followed in preparation, 


_ in the machining of specimens and in having well-made testing appa- 
- ratus, the presence of a small amount of lubricant between the 


Cleaning Test Specimens 
12. (a) The ends of the specimen and the faces of the bearing 


we 1 Mont Schuyler, “Spherical Bearings,"’ Proceedings, Am. Soc. Testing Mats., Vol. XIII, p. 1004 
(1913). 
2 This device or one similar has been successfully used in the British National Physical Laboratory 
and in the laboratories of the U. S. Air Service at Wright Field, Dayton, Ohio. 
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compression surfaces apparently permits of a differential lateral 
be 
movement between the surfaces which causes a release in load or 
stress at that point, thus causing an effective eccentricity of loading 
which in turn gives rise to unsatisfactory failures in the tests of the 
sion specimens. 


will 
jock Care in Testing 
13. In making compression tests, care shall be taken to preserve _ rk 
-al- the alignment of the heads of the testing machine, and to center the 
sviown) ton Balls with = |= “Hardened 
ads ot | 
sits 
tely specimen in the testing machine. The movable } head of the a 
1ing machine shall be free from sidewise motion that is visible to the unaided . 
ring eye as the machine is run at its fastest speed. ei 
ion, DETERMINATION OF PRopoRTIONAL Lut, Exastic Loar, YIELD 
ypa- STRENGTH, YIELD POINT AND COMPRESSIVE STRENGTH pa f 
‘the 14. The term “elastic limit” is defined as follows: ‘ 
1 ate _ Elastic Limit——The greatest stress which a material is capable 
Rade of developing without a permanent deformation remaining 
= upon complete release of the stress. = 
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Nore.—It is a matter of experience with many materials, especially with many 
- metallic materials, that using ordinary methods of testing, the values found for 
elastic limit by means of observations of permanent deformation (set) after release 
of stress do not differ widely from the values found for proportional limit, the latter 
being defined as: 

Proportional Limit.—The greatest stress which a material is capable of 
developing without a deviation from the law of proportionality of stress to strain 
(Hooke’s Law). 

Since the determination of proportional limit is much more readily made 
than is the determination of elastic limit, it is customary to accept the propor- 
tional limit as equivalent to the elastic limit for such materials, and hence the 
proportional limit is frequently called the “ proportional elastic limit.” 

In certain specifications of the Society, the term “Elastic Limit” is used 
to designate a value obtained by a test method which does not involve the 
release of stress during a test, but which does involve the determination of a 
limiting load at which there occurs an appreciable increase in rate of strain 
with respect to stress. This method may determine, for some materials, a 
satisfactory value of the proportional elastic limit, but the property termed 
“Yield Strength’’ determined by the ‘set method” as described below, is 
felt to be a more widely satisfactory and significant measure of the desired 
strength property of the material. 


15. The term “yield strength” is defined as follows: 
_ Yield Strength—The stress at which a material exhibits a speci- 
“i fied limiting permanent set. 


Note.—It is usually impracticable and probably impossible to determine the 
stress at which inelastic action in a member begins. Plastic yielding in nearly all 
members (including the specimen in a carefully controlled laboratory test) starts 
as local actions and becomes measurable only after many local internal adjustments 
and accommodations have occurred, and after a considerable portion of the member 
is affected by the yielding. 

The limit of usefulness of many materials, especially metals, in members sub- 
jected to approximately static loading at ordinary temperatures is therefore deter- 
mined by a measurable value of plastic yielding of the material above which the 
material is considered to be damaged and below which the damaging effects are 
considered to be negligible. 

The following methods are recommended for determining the yield strength 
of a material: 

1. For material that has a “sharp-kneed” stress-strain diagram and hence 
exhibits at a certain stress the special characteristic of yielding without increase 
in stress. Two satisfactory methods are in use: 

(a) The “Drop of the Beam"’ Method.—In this method the load is applied 
to the specimen at a steady rate of increase and the operator keeps the beam 
in balance by running out the poise at approximately a steady rate. When the 
yield strength of the material is reached the increase of load stops, but the 
operator runs the poise a trifle beyond the balance position, and the beam of 
the machine drops for a brief but appreciable interval of time. In a machine 
fitted with a self-indicating load-measuring device, there is a sudden halt of 
the load-indicating pointer corresponding to the drop of the beam. The load 

t” or the “drop” is recorded, and the corresponding Leste is taken 
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as the yield strength. This method of determining the yield strength requires YF ae 
only one man to conduct a test. 

(b) Total Strain Method Using Dividers.—This method is frequently called 
the “dividers method.” In this method an observer with a pair of dividers 
or other suitable apparatus, watches for visible elongation between two section >, 
marks on the specimen. When visible stretch is observed, the load at that _ 
instant is noted, and the stress corresponding to the load is taken as the yield 
strength. 

Note on Yield Point.—The above two methods determine what is usually 
called the yield point which is commonly defined as follows: 
Yield Point.—-The stress in a material at which there occurs a marked 
increase in strain without an increase in stress. 


bad inne sod? 


Fic. 4.—Stress-Strain Diagram. 


It should be noted that only materials that exhibit this unique phenomenon 
of yielding have a yield point. The term yield point should not be used in con- $ 
nection with ‘material whose stress-strain curve in the region of yield is a smooth . 
curve of gradual curvature. 

2. For material whose stress-strain diagram in the region of yield is a smooth oe 
curve of gradual curvature. 


(a) The Set Method.—This method can be used, if desired, for materials 
having ‘“‘sharp-kneed” stress-strain diagrams, but is especially adapted to 
materials whose stress-strain diagram in the yield range is a smooth curve of 
gradual curvature. 

For nearly all materials, if at any point on the stress-strain diagram such 
as r in Fig. 4, the load is released the diagram for decreasing load will follow a 
line, rm, approximately parallel to the initial portion, OA, of the diagram for | 
increasing load. Om will then give the approximate value of the permanent 
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set after the release of the stress OR. The value of this set is given in per- 
centage of original gage length. Thus to determine the yield strength by the 
“set method,” it is necessary to secure data (autographic or numerical) from 
which a stress-strain diagram may be drawn. Then with the stress-strain 
diagram (Fig. 4) lay off Om equal to the specified value of the set, and draw 
mn parallel to OA and thus locate r, the intersection of mn with the stress- 
strain diagram. Draw Rr parallel to the X axis and then OR gives the value of 
the yield strength. 

' In reporting values of yield strength obtained by this method, the specified 

value of “‘set”’ used should be stated in parenthesis after the term yield 

d strength. Thus: 
ry Yield strength (set = 0.1 per cent) = 52,000 Ib. per sq. in. indicates that 
at a stress of 52,000 lb. per sq. in. the approximate permanent set of the material 
reached the value of 0.1 per cent of the original gage length. 


In using this method, an extensometer reading to 0.0001 in. per inch of gage 
length would be sufficiently sensitive for most materials. It will be observed that 
the elastic limit and proportional limit are special values of the yield strength in 
which the specified limiting set is not measurable with the instruments used and 
hence is considered to be zero. 

(b) Approximate Method Without Stress-Strain Diagram.—For tests to deter- 
mine the acceptance or rejection of material whose stress-strain characteristics are 
well known from previous tests of similar material in which stress-strain diagrams 
were plotted, the total strain corresponding to the stress at which the specified 
permanent set occurs will be known within satisfactory limits; therefore, in such 
tests a specified total strain may be used, and the stress on the specimen, when this 
total strain is reached, is the value of the yield strength. The total strain can be 
obtained satisfactorily by use of an extensometer or in some cases by use of dividers 
particularly if the surface of the specimen is prepared so that the line made by the 
dividers is a fine line and if it is observed through a reading glass. But it is recom- 
mended that this approximate method be used only after agreement between pro- 
ducer and consumer, with the understanding that check tests be made for obtaining 
stress-strain diagrams for use with the set method to settle any misunderstandings. 


; 16. The term “compressive strength” is defined as follows: 

_--- Compressive Strength.—The maximum compressive stress which a 
material is capable of developing. 

: Notre.—lIn the case of a material which fails in compression by a shattering 
fracture the compressive strength has a very definite value. In the case of 
materials which do not fail in compression by a shattering fracture the value 
ee obtained for compressive strength is an arbitrary value depending upon the 
f degree of distortion which is regarded as indicating complete failure of the metal. 


PLOTTING STRESS-STRAIN DIAGRAMS 


17. The discussion and directions given in Section 28 of the 
Standard Methods of Tension Testing of Metallic Materials (A.S.T.M. 
Designation: E 8) of the American Society for Testing Materials* 


apply to plotting stress-strain diagrams for compression tests. _ 


1 A value of 0.20 per cent of the gage length has been used rather widely for metals. 
21933 Book of A.S.T.M. Standards, Part I, p. 949. 
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TATIVE METHODS 


OF 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 
hoe 

The Rockwell hardness tester is essentially a machine that measures hard- + 
ness by determining the depth of penetration of a penetrator into the specimen 
under certain arbitrarily fixed conditions of test. The penetrator may be 
either a steel ball or a diamond sphero-conical penetrator. The hardness value, 
as read from the dial, is an arbitrary number which is related to the depth of 
indentation and since the scales are reversed, the number is higher the harder 
the material. A minor load of 10 kg. is first applied which causes an initial 
penetration which sets the penetrator on the material and holds it in position. = 


IssuED, 1932; REVISED, 1933.2 


The dial is set at zero on the black-figure scale, and the major load is applied. 
This major load is customarily 60 kg. or 100 kg. when a steel ball is used as a 
penetrator, but other loads may be used when found necessary, and usually oe 
150 kg. when a diamond sphero-conical penetrator is employed. The ball - 


penetrator is ; in. in diameter normally but other penetrators of larger diameter 
such as § or } in. may be employed for soft metals. A variety of loads and / 
penetrators are thus provided and experience decides the best combination for E in 


use. 
After the major load is applied and removed, according to standard pro- ee ‘s 
cedure, the reading is taken while the minor load is still in position. nivput i) 
APPARATUS 


Rockwell Scales 


1. Rockwell hardness values shall be determined and reported 
according to one of the following standard scales. In all cases the 
minor load shall be 10 kg. and the dial shall be adjusted after applying 
the minor load so that the pointer reads at “set” (B 30). 


- 


Criticisms of these Tentative Methods are solicited and should be directed to Mr. J. R. Townsend, 
Chairman of the Section on Indentation Hardness Testing of Committee E-1 on Methods of Testing, i Fok ie 

Bell Telephone Laboratories, Inc., 463 West Street, New York City. a, ..* 
ss Revision accepted by Committee E-10 on Standards, August 16, 1933. ere, 
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LETTER TO PREFIX 
ScaLE To UsE TO HARDNESS 
Mayor FoR READING READING TO 


PeNETRATOR LoapD HARDNESS VALUES DESIGNATE SCALE 


Note.—In order to cover the entire range of hardness found in various metallic 
materials, it has been found useful to use the above combinations of penetrators and 
loads which are all available with the Rockwell hardness tester. There is no Rock- 
well hardness value designated by a figure alone because it is necessary to indicate 
which penetrator and load has been employed in making the test. 

The dial of the machine has two sets of figures, one red and one black, which 
differ from each other by thirty hardness numbers. The dial was designed in this 
manner to accommodate the B andC scales which were the first ones standardized and 
which are also very widely used. Two advantages were gained by this shifting of 
the zero points; first, negative numbers were avoided on soft material such as brass, 
when tested on the B scale; and second, this established B 100 at the upper practical 
; limit of hardness that might be tested with the 100-kg. major load and the y;-in. 
ball without deforming the ball. 

In the above designations of scales, it will be noted that the red figures are used 
for readings obtained with ball penetrators regardless of size of ball or magnitude of 
major load, and that black figures are used only for the diamond penetrator with 


various loads 
Ee The applications of the various scales and their limitations are as follows: 
: A Scale, for testing tungsten carbide and other extremely hard materials which 
might cause chipping of the diamond penetrator under higher loads; also for thin 
a hard sheets such as razor-blade stock. 
‘a ; 7 B Scale, for testing materials of medium hardness such as low- and medium- 


carbon steels in the annealed condition. The working range of this scale is from 
B 0 to B 100. If the ball penetrator is used to test material harder than about 
B 100, there is danger that it will be flattened. Furthermore, because of its shape, 
the ball is not as sensitive as the sphero-conical penetrator to small differences in 
hardness on hard specimens. If the yy-in. ball is used on material softer than B 0, 
there is danger that the cap of the penetrator which holds the ball in place will rest 
on the specimen, or that the weight arm will descend too far and rest on its stop pin. 
Below B 0 the 7¢-in. ball, due to its shape, becomes supersensitive and the readings 
are erratic because errors and effects of non-homogeneity become unduly magnified. 
“4 C Scale, is the one most commonly used for materials harder than B 100. The 
_ hardest steels run from C 65 toC 70. The useful range of this scale is from C 20 
upwards. Any inaccuracies which occur in grinding the diamond penetrator to its 
= shape become enlarged at the base of the cone, and it should therefore not 
be used below this lower value. Due to this fact, the manufacturer does not check 
the accuracy of the penetrators for readings below C 20. On soft materials the 
_ spherical apex (0.2 mm. radius) of the diamond penetrator is driven into the material 
a considerable amount by the minor load and unless the speed of contacting the 


| 


diamond 60 kg. Black figures A 

ys-in. ball 100kg. Red figures 
CHS diamond 150kg. Blackfigures C 
diamond 100 kg. Black figures 
te-in. ball 60kg. Redfigurs F 
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penetrator against the work and the time interval between applying minor and 
major loads is standardized, there will be considerable variation in the readings 
from this cause. This is negligible when using the diamond penetrator on harder 
material. 

D Scale, can be used when a somewhat lighter load is desirable than that used 
with the C scale. This is sometimes useful on case-hardened pieces. 

E Scale, is useful for testing very soft materials such as bearing metals. 

F Scale, covers about the same range in hardness as the E scale, but uses a 
Ye-in. ball. 

G Scale, is used with metals harder than the B scale. 

The useful ranges of the various scales have been described but there may be 
cases in which more than one scale could be used and yet comply with these methods, 
and in such instances it is desirable to employ the smallest ball that can properly 
be used, because of the loss of sensitivity as the size of the penetrator increases. 
An exception to this is when soft non-homogeneous material is to be tested, in 
which case it may be preferable to use a larger ball which makes an impression of 
greater arez, thus obtaining more of an average hardness. 


Penetrators 


2. The standard penetrators, as have been described in Section 1, 
are the diamond sphero-conical penetrator and steel balls of ¥-in. 
and }-in. diameter. The shape of the diamond sphero-conical 
penetrator shall be a cone forming a 120-deg. angle with a spherical 
apex of 0.2 mm. radius. The steel balls used shall be free from sur- 
face imperfections (Note). The diameter of the balls shall not deviate 
from the nominal value more than +0.00002 in. and the diameter of 
any ball measured at various points shall be constant within a 
tolerance of + 0.00002 in. 


Notge.—An occasional check of the accuracy of the penetrator’s contour 
should be made by examination with a magnifying glass. This will reveal any 
chipping of the diamond or flattening of a ball penetrator. If either of these con- 
ditions are discovered, the remedy is to have the diamond reground and to replace 
the flattened ball with a new one. Dust, dirt, grease, and scale shall not be allowed 
to accumulate on the penetrator as this will affect the results. 


Anvils 

3. An anvil shall be used which is suitable for the specimen to 
be tested. Cylindrical pieces shall be tested with a V-notch anvil 
which will support the specimen with the axis directly under the | 
penetrator. Flat pieces shall be tested on a flat anvil which has a 
smooth flat bearing surface whose plane is perpendicular to the axis 
of the penetrator. For thin materials or specimens (Note 1), which 
are not perfectly flat, this flat anvil shall have a small elevated “spot” 
about 3% in. in diameter and about } in. in height (Note 2). This 
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spot shall be polished smooth and flat and shall be free from pits and 
heavy scratches. This spot shall have a hardness of at least C 60. 


Nore 1.—If the provisions of Section 5 on thickness of specimen are complied 
with, there will be no danger of indenting the anvil, but if the specimer. is so thin 
that the impression will show through on the under side, it is possible that the 
anvil may be damaged. Damage may also occur from accidental contacting of the 
anvil with the penetrator. If the anvil is damaged from any cause, it should be 


_ replaced with a good one. Anvils showing the least perceptible dent will give 
& inaccurate results on thin material. 


‘ Norte 2.—Very soft material should not be tested on the “spot” anvil because 
- the applied load may cause the penetration of the anvil into the under side of the 
2 specimen regardless of its thickness. 


4. (a) Test blocks used for checking the accuracy of the Rock- 

well tester shall be of uniform material, thick enough to be free from 

“anvil effect,” of smooth surface on both top and bottom sides and 

of not more than 4 sq. in. surface area on the test surface (Note). 

They shall be free from surface imperfections that might affect the 
a hardness readings. 

(b) The hardness value of a test block shall be determined by 
making five impressions with a Rockwell tester of accepted accuracy, 
using the procedure described in Section 6. These impressions shall 
be made near the center and four corners of the test block. The 
total spread of these five hardness values shall not be more than 2 
hardness numbers for blocks of B 30 or greater hardness, nor more 
than 3 hardness numbers for blocks softer than B 30. The average 
_ of the five readings shall be taken as the true Rockwell hardness of 

the test block. The test blocks shall be marked with a range of 
_ values which will include all five of the readings. 


Note.—Test blocks should be used only on the test surface because this is the 
only one that has been checked on the machine of accepted accuracy. Moreover, 
_ each impression has a small ridge around it, and if the block is tested on its reverse 
«a side, these ridges tend to be flattened under the pressure of the major load and 
may result in a low reading. Blocks should not be reground or otherwise resurfaced 
3 after they have been used up, because it is the top surface that was originally 
standardized and this may be of a different hardness from the new surface. The 
impressions work-harden the block to a considerable depth and this may result in 
the new test surface being in a work-hardened condition and not of the same hardness 

as the original test surface. 
Test blocks should be available for checking the Rockwell tester at those points 
over its range at which material is being tested. This will depend on the individual 
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TEST SPECIMENS 
Specimens 
Specimens used in Rockwell hardness testing vary greatly in form 
since it is frequently desirable to make the impression upon a part to be 
used in the finished product rather than upon a sample test specimen. 


5. (a) The thickness of the piece tested shall be such that no 
bulge or other marking showing the effect of the load appears on the 
surface of the piece opposite the impression (Note 1). 

(b) The test surface at the point of test shall be free from all 
scale, oxide films, pits, and foreign material that may affect the results 
(Note 2). The bottom surface shall be free from scale, dirt, or other 
foreign material that might crush or flow under the test pressure 
and so affect the results. Galvanized, “alloy,” paint, or other coatings 
shall be removed before making a test of the hardness of the base 
metal (Note 3). a 

(c) All Rockwell hardness tests shall be made on a single thick- 
ness of the material, regardless of thickness (Note 4). io 


Nore 1.—The above requirement for minimum thickness is based on the 
experimental fact that below a certain minimum thickness the depth of the impression 
is noticeably affected by the supporting anvil. This minimum thickness depends 
upon the nature of the material and in some cases it has been found that even 
though the impression shows through slightly, the Rockwell value is not noticeably 
affected. Due, however, to the limited amount of data available on various _ 
materials, it is not believed to be expedient at this time to set any lower limits of _ 
minimum thickness than those given above. If, for special experimental purposes, 
it is desirable to make tests on material so thin that the impressions show through, 
then this fict should be stated in reporting the results and the thickness of the 
piece should also be given. 3 

As a matter of information, it may be stated that tests on annealed commercially 
pure iron of B 35 Rockwell hardness showed that the readings were not affected 
down to a minimum thickness of 0.040 in. although the impressions showed through 
on material 0.060 in. or under in thickness. 

The manufacturers of the Rockwell machine state that for the E scale, material 
harder than E 60 may be tested as thin as } in., but if softer than E 60, the minimum _ 
thickness should be in. 

Note 2.—The effect of the surface condition of the specimen on the results 
ot the test indicate that the specimen should be clean, bright and dry. A pitted © 
surface may give erratic readings due to some impressions being made near the © 
edge of a depression. This permits a freer flow of metal around the indenting tool 


and will result in a low reading. Oiled surfaces will generally give slightly lower | a ' 


readings than dry ones because of the reduced friction under the penetrator. Light 
yellow water rust on ferrous metals has been found to raise the readings as much as 


one or two hardness numbers due probably to increased friction under the pene- x : 


trator. Scale and oxide films produce varying effects. If a heavy scale supports ° 


both the minor and major loads, the readings will be high. If it is crushed by the 


major load, the readings will be low. If some of the scale remains under the pene- _ 
trator or “pops off” and allows the penetrator to sink that much lower into the | 
specimen, the readings will be variable. If the specimens are thin enough to show 
any trace of the impression on the under side, then the surface condition under — 
the impression may affect the results. 
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Note 3.—In removing surface films, and other imperfections, care must be 
taken not to change the hardness of the material by cold working or by undue 
heating. Galvanized or paint coatings can be removed by suitable solvents or 
chemicals. In the latter case, roughening of the test surface from prolonged attack 
of the chemical should be avoided. Scale, rust, pits or other undesirable surface 
conditions can be remedied by careful filing or grinding. Surface oxidation shall be 
removed by rubbing lightly with a suitable abrasive. Light cuts in a suitable 
machine tool can be resorted to if necessary, but deep tool marks or heavy grinding 
scratches may affect the results and should be avoided. 

Note 4.—The requirement in Paragraph (0) is essential because experience has 
shown that tests made on more than one thickness are unreliable. The use of 
more than one thickness is only resorted to, as a rule, in the case of material which 
is so thin that the impression made on a single thickness will show through on the 
under side. The use of additional thicknesses of the same material under the “‘test 
piece” does not give at all the same effect as a solid piece of the same thickness as 
the combined pieces. Flow takes place on the surfaces between the various pieces 
and the amount of this varies with the condition of these surfaces. Another large 
source of error is due to the lack of flatness of the separate pieces which leads to a 
compression of the pile under the major load. This is partly elastic and partly 
permanent set and introduces an unknown factor into the test. 


Procedure 

6. (a) Before using the machine, its accuracy shall be determined 
as described in Section 8. 

(b) The machine shall be adjusted according to the methods 
described in Section 7. 

(c) A suitable scale shall be selected and the proper load and 
penetrator used in accordance with Sections 1 and 2. 

(d) A suitable anvil shall be selected in accordance with 
Section 3. 

(e) Minor Load Application—The piece to be tested, after 
being prepared according to Section 5, shall be placed on the anvil 
and the minor load applied gradually until the proper dial indication 
is obtained. ‘This shall be understood to be when the pointer has 
made the proper number of complete revolutions and stands within 
+5 divisions of the “SET” position at the top of the dial. The 
proper number of complete revolutions shall be indicated either by 
a reference mark on the stem of the gage or by an auxiliary hand 
on the dial. In bringing the penetrator and work into contact all 
impact shall be avoided, and the last movement of the elevating or 
lowering screw shall always be in a direction which will bring pene- 
trator and work together. If the proper setting is over-run, the 
minor load shall be removed and a new spot selected for the test. 
After the minor load has been applied, the dial pointer shall be set 
at zero on the black-figure scale. 

(f) Major Load Application—In applying the major load, the 
operating handle shall be allowed to move without interference until 
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the major load is completely applied. This shall be determined in 
either of two ways, (1) when the pointer suddenly slows down, or an = 4 
(2) when the weight arm is completely free from the control of the eee 
dash pot. When the major load has been completely applied, the 
operating handle shall be immediately brought gently back to its 
latched position; this shall be accomplished within 2 seconds after —_— 
the major load has been completely applied. ieee 
(g) Reading Scale for Rockwell Hardness.—The Rockwell hard- __ 
ness shall be taken as the reading of the pointer on the proper dial _ 
figures after the major load has been removed and while the minor 
load is still applied. All readings shall be prefixed by a letter showing 
which scale was used as described in Section 1. dof 


ay 


Apyusraent AND CALIBRATION OF ROCKWELL HARDNESS 
APPARATUS : 
Adjustments 

7. (a) Speed of Load Application—The dash pot on the Rock- 
well tester shall be so adjusted that the operating handle completes 
its travel in from 4 to 5 seconds with no specimen on the machine 
and with the machine set up to apply a major load of 100 kg. 

(b) Index Lever Adjustment.—The following tests (and adjust- 
ments, if necessary) shall be made as follows: Place a piece of material 
on the anvil and turn the capstan elevating nut to bring the ma- 
teria] against the penetrator. Keep turning to elevate the material 
until the hand feels positive resistance to further turning, which will 
be felt after the 10-kg. minor load has been picked up and when the 
major load is encountered. When excessive power would have to 
be used to raise the work higher, take note of the position of the 
pointer on the dial, after setting the dial so that C 0 and B 30 are 
at the top. Then if the pointer stands between B 50 and B 70 no 
adjustment is necessary; if the pointer stands between B 45 and 
B 50, adjustment is advisable; and if the pointer stands anywhere _ 
else, adjustment is imperative. As the pointer revolves several times | 
when the work is being elevated, the readings mentioned above apply _ 
to that revolution of the pointer which occurs either as the reference 
mark on the gage stem disappears into the sleeve or as the auxiliary __ 
hand on the dial passes beyond the zero setting on the dial. The 
object of this adjustment is to see that the elevation of the specimen 
to pick up the minor load shall not be carried so far as to cause even 
a partial application of the major load, which to make a proper test, 
shall be applied only through the release mechanism. 
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bute The adjustment of the index lever, if necessary, shall be made 

_ as follows: When the test piece is elevated until it starts to pick up 

the major load, loosen the lock nut of the screw through the index 

lever which carries at its lower end a small steel plate engaging the 

ball on the penetrator shaft, while using a small screw driver to 

_ firmly hold the screw until after the nut is loose. Then turn the 
screw very slightly and note the result on position of the gage pointer 
which should be between B 60 to B 70 before reclamping the screw 
with its lock nut. 


Calibration with Test Blocks 
8. (a) A test block shall be selected as near as possible to the 
hardness of the material being tested (preferably within +5 hardness 
numbers). Five impressions on the test surface of the block shall 
_ be made and the average thereof compared with the average of the 
five readings made in establishing the hardness value of the block. 
The difference between these two averages shall be taken as the error 
of the machine, and the readings in this portion of the scale corrected 
- accordingly. Ifthe error is more than +2 hardnessnumbers (Note 1), 
the machine shall be conditioned and brought into adjustment until 
it comes within this limit before it is used. 
(6) In the case of inspection of material between a producer and 
a consumer (Notes 2 and 3), the producer and consumer shall agree 
upon the standard test blocks to be used in checking and calibrating 
_ the Rockwell machines used. 
Note 1.—It has been found practicable to keep Rockwell testers within +2 
i hardness numbers of the correct readings over the range B 35 to B 70, but a some- 
ted what wider range prevails for softer materials. When machines in everyday pro- 
duction inspection testing are calibrated and adjusted once a month, it has been 
ond found that they very seldom deviate more than this amount. Daily checking of 
such machines merely assures the operator that the penetrator is in good condition 
and the machine is operating properly. The trend of the readings on test blocks 
on the daily check tests is compared with the last monthly calibration and as long 
as the machine does not deviate noticeably from this, no corrections are applied 
when it is used for routine testing. 

Note 2.—When referee tests are to be made, the machine should be carefully 
gone over and all adjustments checked before calibrating it as described above. 
If readings of high accuracy are necessary, the machine may be calibrated before 
and after making the tests. If the machine has the same error both times, it can 
be safely assumed that the correction for this error will give the true Rockwell 
hardness, except under the conditions described in the following Note 3. 

Norte 3.—Due to the fact that surface conditions have a marked effect on the 
readings obtained on thin materials and due to the fact that the thickness of such 
specimens may influence the results, it cannot be assumed that the indications on 
the standard blocks furnish any reliable measure of the errors to be expected when 
testing thin material. Standard blocks are always thick enough to eliminate the 

effect of the underlying anvil and this is as it should be. But it must be remembered 
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that errors of unknown magnitude may occur when tests are made on material 
which is thin enough for the impression to show through on the reverse side. The 
standard test blocks will indicate the errors of the machine when used to test speci- 
mens of similar size, shape, and surface condition, but there is at the present time 
no satisfactory way of checking the accuracy of the readings taken on such thin 


material nor of evaluating the anvil effect when this is present. 
PRECAUTIONS 


9. (a) Protection Against Vibration.—If the bench or table on 
which the Rockwell hardness tester is mounted is subject to vibration, 
such as experienced in the vicinity of other machines, the tester 
should be mounted on a metal plate on sponge rubber at least 1 in. 
in thickness or any other type of mounting that will effectually 
eliminate vibration from the machine. Otherwise the penetrator 
will penetrate farther into the material than when such vibrations 
are absent. 

(b) Cushioning of Latch.—If, when the operating handle is being 
returned to its normal position, the latch operates with such a snap 
as to noticeably change the position of the dial pointer, felt or rubber 
washers should be placed under the trip mechanism in order to cushion _ ¢ 
this blow. If this snap is severe, difference in reading of several BS 
hardness numbers may result. ” 

(c) Specimens employed for hardness determinations shall be 
prepared with care. Should sheet metal be employed, special care 
should be taken with material that is curved. The concave side of 
the curved metal should face toward the penetrator. If such speci- 
mens are reversed, an error will be introduced due to the flattening of 
the metal on the anvil. 

(d) Specimens which have sufficient overhang so that they do 
not balance themselves on the anvil shall be properly supported. 

(e) The penetrator and anvil should not be brought together 
without a test piece between them, otherwise the anvil will be indented 
and the ball flattened. —_ 

(f) The dial gage plunger shall move free without appreciable 
change of friction in any position. - 

(g) The time of application of the major load shall be established 
and accurately adhered to when comparing results. As a general 
rule, an interval of full application of the major load of not more than 
one second is best. For soft metals the penetration will “creep,” 
causing variations as high as 10 hardness numbers. With such 
metals the operating lever should be brought back the moment itis 


seen that the major loadisfully applied. | 
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TENTATIVE METHODS OF IMPACT TESTING OF — 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


ah 
IssuED, 1933.2 ” 


1. (a) These methods of notched-bar impact tests are intended 

for comparison of the brittleness of metals. The impact test consists 
of the determination of the energy absorbed in fracturing an arbi- 
trarily notched specimen by a single blow of a calibrated pendulum. 

_ The tests are based on the assumption that resistance to shock depends 
upon the ability of materials rapidly and safely to equalize danger- 


_ ously concentrated stresses by plastic flow or equivalent action. 
The specimen is notched to produce an intense concentration of 
_ Stress as a test condition and the notch is therefore a necessary feature 
of the specimen unless the inherent structure of the material to be 
on is such as to produce an equivalent internal condition. 
(b) The indications of the test shall be stated only in terms of 
the total energy required to break a standardized specimen under 
standardized conditions and cannot be generalized and applied 
quantitatively to other sizes of test pieces or other conditions. Unless 
= supported in a particular case, the interpretation of results 
shall be restricted within the established limitations of the test as 
: indicated in the Appendix. 
_ Mechanics of the Test 
Be 2. The essentials of an impact test are (/) a suitably notched 
specimen, (2) a moving mass of known kinetic energy which must 
_ be great enough to cause fracture of a test specimen placed in its 
path, (3) an anvil or support on which the test specimen is placed to 
receive the blow of the moving mass, and (4) a device for measuring 
_ the residual energy in the moving mass after the specimen has been 
_ broken. Many different arrangements of these elements are possible 
= and may yield satisfactory individual comparisons. For standardized 


- 1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. W. W. Werring, 
Chairman of the Section on Impact Testing, of Committee E-1 on Methods of Testing, Bell Telephone 
Laboratories, 463 West St., New York City. 

Snes for publication as tentative by Committee E-10 on Standards, August 16, 1933. 
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results the essential features are the specimen and its manner of | 
support and fracture. 

3. Two methods of holding and striking the specimen are recog- 
nized as standard, (a) the Charpy test and (b) the Izod test. 

(a) Charpy Test.—In the Charpy test the specimen is held as a 
simple beam (usually horizontal) and is broken by a single blow 
delivered midway between the supports. 

(b) Izod Test.—In the Izod test the specimen is held as a cantilever 
beam (usually vertical) and is broken by a blow delivered at a fixed 
distance from the edge of the specimen clamp. <a 

4. (a) The Charpy type test may be made on unnotched speci- in ; 
mens if indicated by the characteristics of the material tested but _ 
the Izod type test is not suitable for other than notched specimens. __ 

(b) In both types of test the specimen shall be struck so that the 
root of the notch is in the region of the poe beam stress. 


General Requirements 

5. (a) The machines used shall be of the pendulum type of 
rigid construction and of capacity sufficient to break the specimen in 
one blow. They shall be accurate to within 1 per cent of their cali- _ 
brated capacity. The machine shall be so scaled that definitely — 
indicated and accurate corrections may be made for friction and __ 
windage losses. 

(b) The dimensions of the machine shall be such that the center _ 
of percussion of the striker, as defined under Sections 23 and 24, is 
at or only slightly above the point of impact, that is, the center of 
the striking edge. 

(c) The pendulum shall be released from such a position that . 
the linear velocity of the center of the striking edge at the instant 
of impact shall be at least 11 ft. per second, which is that corresponding 
to an initial elevation of the center of the striking edge of 2 ft. As — 
velocity effects appear to be present in some materials and differ with 
the material, it may be necessary in arbitration tests to agree upon 
a particular velocity. 

(d) Means shall be provided for determining the impact strength. —' 
The impact strength shall be taken as the energy absorbed in break- a 
ing the specimen and is equal to the difference between the energy se 
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Note.—An impact machine will be inaccurate to the extent that any energy 
used in deformation or movement of its component parts will be registered as used 
in fracturing the specimen. A machine faulty in this respect will yield readings 
higher than the true value. The machine should, therefore, be substantially and 
rigidly constructed with no looseness or play in any part. 


Simple Beam Apparatus (Charpy Type 

Test) 

6. (a) Means shall be provided to support the test specimen 
against two rigidly mounted blocks in such a position that its center 
of gravity shall be on a tangent to the arc of travel of the striking 
point of the pendulum drawn at the position of impact. 

(b) The points of support shall be 1.575 in. (40 mm.) apart. 
The space through which the breaking specimen is forced shall not 
decrease in width back of the supports and preferably should increase. 

(c) Means shall be provided on the machine or by use of a 
separate gage for accurately locating the specimen so that the center 
line of the notch is midway between the supports. 

(d) The center line of the striking edge shall swing in a plane 
midway between the supporting edges of the specimen anvils. It 
shall be so curved and aligned as to make contact at the center of 


the width of the specimen. le bie so 
Cantilever Beam Apparatus (Izod Type Wate 
Test) 


7. (a) Means shall be provided for clamping the specimen 
rigidly in such position that the face of the specimen to be struck 
lies in the plane established by the striking edge in the impact position 
and the center of rotation. The edges of the supporting surfaces 
shall be sharp 90-deg. angles, and shall be in a plane 0.866 in. + 
0.005 in. (22 mm. + 0.127 mm.) vertically below the center of the strik- 
ing edge in the striking position and parallel to the tangent to its arc 
of rotation. The clamping surfaces shall be smooth and exactly parallel 
so as to clamp the specimen firmly up to the notch. The specimen 
shall be held parallel to a line through the center of rotation and 
the striking edge. 

(b) The striking edge shall be an edge formed in the position of 
impact by the intersection of a plane inclined at an angle of 5 deg. 
away from the face of the specimen and another plane perpendicular 
to the specimen. It shall be rounded to a radius of #¢ in. and shall 
be so aligned as to make contact across the full face of the specimen. 


Test SPECIMENS 


Test Specimens 


8. (a) All test specimens shall be finished to the final outside 
dimensions shown in Fig. 1 (a) and (6) by grinding or other processes 
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resulting in an equivalent smoothness of finish. Final machining 
marks shall be in the longitudinal direction, at least in the vicinity 
of the notch. The notch shall be cut with a special formed milling 
cutter provided solely for the purpose or in the case of very hard 
materials by grinding. 

(b) If specimens are stamped for identification, such stamping 
shall be on the ends of specimens so as not to affect the clamping or 
support of the specimen. All stamping shall be done prior to notch- 
ing to avoid cold deforming of the metal at the root of the notch. pa 2 


45°t/° 


0.3%4in. 0.00/in.(/0 mm) & 


2 (a) Simple beam (Charpy type) specimen. oe 
‘ UN. Wn (C8 im 
(025mm) 
or to suit testing machine 
bealer mm) 


(b) Cantilever beam (Izod type) specimen. 


(c) The choice of specimens depends to some extent upon the 9 ; 
characteristics of the materials tested. A given specimen may not ~~ 
be equally satisfactory for soft non-ferrous metals and hardened | aia 
steels but the specimens shown in Fig. 1 are those most widely used 
and most generally satisfactory, particularly for the ferrous metals. — ' 
Accuracy of results requires that specimens be held to the dimensional _ 


tolerances shown in Fig. 1. wher 


PROCEDURE 


General Precautions 

9. (a) Before a specimen is placed in position to be tested the - 
machine shall be put in proper adjustment to avoid excessive friction 
in the pendulum bearings or drag of the recording devices. The oe a 
method of adjustment will depend upon the design of the machine, _ = <a 
but a properly adjusted machine of 120-ft-lb. capacity should not 
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lose more than 0.5 ft-lb. of energy while swinging back as far as it 
will go toward the initial position and then returning again to the 
final position, that is, in making an additional complete oscillation 
after a free swing. 

(b) The friction of the recording devices shall be the minimum 
that will prevent over-carrying of the indicator or dropping back with 
the pendulum. 

(c) The mechanism for releasing the pendulum from its initial 
position shall operate freely and permit release of the pendulum in a 
free start without initial impulse, retardation or side vibration. 


Temperature of Testing 

10. In some materials impact strength varies widely with tem- 
perature. Unless otherwise specified, tests should be made at 70 F. 
(21 C.). For specific results at high temperatures care must be taken 
to maintain the specimen at the required temperature up to the 
moment of impact. 


Friction Correction 


11. The energy lost in friction and windage of the pendulum 
and in friction in the recording mechanism, if not corrected for, will 
be included in the energy loss attributed to breaking the specimen and 
therefore result in erroneously high values of impact strength. The 
total value of these losses on a full swing of the pendulum may be 
determined by operating the machine as in a test but without a 
specimen. The distribution of these losses may be determined by 
the methods of calibration described in Sections 15 to 26. Detailed 
correction need not be made unless differences are indicated which 
are of significant magnitude relative to the value of impact strength 
determined and the capacity of the machine. 


Location of Test Specimen 

12. It is essential that the test specimens be placed in proper 
position in the machine (Section 13 (b) and (c)) and that the 
dimensional relations of notch, supports and striking edge be fixed 
by the use of gages made with the greatest precision obtainable in 
tool room practice. A detectable error in notch position relative to 
the parts of the machine involved may be considered a probable 
cause of inaccurate results. 


Operation of Machine 
13. (a2) With the specimen properly located in the machine the 
indicator shall be set at the initial position and the pendulum smoothly 
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(b) Simple Beam Method.—The Charpy type test specimen 


at shall be struck on the side opposite the notch while supported against 
he the supporting blocks in such a position that the center line of the 
- striking edge strikes exactly in line with the center line of the 
notch which shall be midway between the points of support. 
_ (c) Cantilever Beam Method.—The Izod type test specimen 
th shall be struck on the notched face at a point 0.866 in. + 0.005 in. 
: (22 mm. + 0.127 mm.) from the center line of the notch while gripped 
ial in such position in the support vise that the center line of the 
sia notch is exactly in line with the line of support over which the 
specimen will be bent during fracturing. 
(d) If any specimen fails to break, the blow shall not be repeated 
m- but the fact shall be recorded indicating whether the failure to break 
F. occurred through extreme ductility or lack of sufficient energy in the 
en blow. Such results cannot be averaged. Ls 
che Report of Test anes 
14. The report of the test shall include the following: ed: bentha ee 
(a) Whether simple beam or cantilever beam method was used; 
m (b) Whether the specimen used was notched or unnotched; 
vill (c) The initial energy of the blow; 
nd (d) The energy actually absorbed by the specimen in breaking, 
"he reported in total foot pounds; 
be (e) The number of specimens failing to break (Section 13 (d)); : 
- (f) The calculated velocity of the hammer at the instant of _ 
by striking based on the initial height of the striking edge 
led as given under Section 25; and 
ich (g) The temperature of the specimen or of the room conditions . 
General Considerations 
per 15. (a) Impact strength, as defined in Section 5 (d), is equal to | 
the the difference between the energy in the pendulum before and after — 
xed impact. 
. in (b) The energy of the pendulum both immediately before and _ 
- to immediately after breaking the specimen is kinetic energy and its 
ble value depends upon the mass of the pendulum and its rotational — 
velocity. The difference in energy which it is desired to « determine 
is represented by a decrease in rotational velocity. 
the Theoretic Basis of Calibration of. the striking a 
thly 16. The determination of energy values experimentally from a Ag a 
Mid the respective velocities would be extremely difficult but a simpler 
P I~63 
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basis of calibration is available. Neglecting losses, the kinetic 
energy of the pendulum at the instant of impact results from 
and is equal to the potential energy possessed by the pendulum at 
its initial elevation. Similarly, and again neglecting losses, the kinetic 
energy of the pendulum immediately after breaking the specimen 
results in and is equal to the potential energy acquired by the pendulum 
at the maximum elevation to which it swings after breaking the 
specimen. The energy absorbed by the specimen, or the impact 
strength, neglecting friction, vibrational or other losses, is therefore 
the difference in the energy of elevation of the pendulum in its initial 
position and in the position it attains after breaking the specimen. 
The calibration of a pendulum type machine may therefore be based 
upon the total weight of the pendulum and the elevation of the center 
of gravity above its lowest position. The product of the total weight 
in pounds and the elevation in feet gives the energy in foot pounds. 
17. The location of the center of gravity may readily be deter- 
mined by well-known methods. The center of gravity is, however, a 
theoretical point in the interior of the pendulum and in some designs 
it may be a point in space. The practical difficulties of measurement 
o this physically indefinite point may be avoided and the energy, 
“that is, the product of the total weight and the elevation of the center 
of gravity may be determined experimentally without determining 
either value separately. The procedure is based upon the following 

_ considerations : 
. (a) Correct design requires that the striking edge be so located 
_ in the pendulum as to lie on the extension of a line drawn through 
the center of rotation and the center of gravity. Consider such a 
_ pendulum of total weight W and with its center of gravity at a distance 
__R, from the center of rotation. When moved from the position of rest 
through an angle a, the center of gravity rises a distance H,. Then: 


H, = R, —R, cosa or H, = R, (1—cos 


The potential energy at this position will ad 
by 


E = WR, (1 ~cos @) ing 

cd (b) If now the pendulum is considered supported in this position 

by a vertical force W’ applied at any other point on the line through 

ss the: ~center of rotation and the center of gravity at a distance 

_-—*R’ from the center of rotation, equilibrium requires equality of 
moments or: 
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(ce) Since the term R’ (1—cos a) represents the change of elevation _ 
of the particular point of application chosen for this new vertical 
force, it is possible to base the calibration upon the changes in elevation 
of any arbitrarily chosen point on the pendulum provided the cor- 
responding value of reaction force or weight is used. Since the 
center of the striking edge is the most definitely located point on the  _- 
pendulum experimental calibration should be based upon 


EXPERIMENTAL PROCEDURE 
Striking Edge Adjustment 
18. The machine shall be placed exactly level and the pendulum oF 
allowed to come to rest hanging unrestrained in its bottom position. = 
The striking edge should then coincide with a vertical line through ie ae 4 
the center of rotation. Should any measurable divergence be observed __ 
the position of the striking edge in the head of the pendulum shall __ 
be corrected by appropriate measures. In the case of machines 
having replaceable striking edges this is readily accomplished by 
removing metal or adding shims at the back of the striking edge or 
by complete replacement of the striking edge. 


Calibration Weight of Pendulum 


19. (a) The pendulum, complete with all moving parts, shall be 
supported in a horizontal position with two supports; one at the 
bearings (or center of rotation) and the other at the center of the 
striking edge. The support at the striking edge shall be arranged 
to react upon some suitable weighing device such as a platform scale 
or balance and the weight accurately determined. Care shall be taken 
to avoid excessive friction at either point of support. Contact should 
be made with the striking edge through a round rod crossing the 
edge at a 90-deg. angle. 

(b) The final weight shall be determined by averaging the wei 
at which the pendulum begins to move upward and that at which it ¥9 
begins to move downward, proper allowance being made for weight is 
of supports, etc. 

(c) The required sensitivity of the weighing device and the Y a . 
accuracy of the determination will depend upon the capacity of a . 
machine and may be calculated from the fact that the weight deter- 
mined enters as a first power factor in the energy values. 


Initial Energy of Blow 


20. (a) The changes in elevation of the center of the striking = = 
edge may be determined by direct measurement from a fixed level _ a 
on the machine by means of suitable height gages. If available, all - 
cathetometer will be found useful for this purpose. x aa 
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without resetting the indicator. 


; (b) The initial energy of blow in foot pounds will be the product 
of the calibration weight (as determined in Section 19) in pounds 
ev the change in elevation of the center of the striking edge in feet 
when the pendulum is raised to the initial position for a test. 
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Seale Readings 
21. (a) The pendulum shall be moved by hand through the 
striking position with the indicator mechanism operating as in a test. 
with the indicator at various readings on the scale, the pendulum 
shall be supported and the height of the center of the striking edge 
above the impact position shall be measured. The height in feet 
- multiplied by the calibrated weight, in pounds, gives the residual 
energy of the pendulum when actually in this position. 
" (b) When the residual energy is subtracted from the energy at 
the instant of impact the result is the correct impact strength that 
_ should be indicated on the scale, at that position, neglecting friction 
corrections. 


i Friction and Windage Correction 
> 22. (a) Precise friction correction requires that the correction 
_ represent the value of friction actually affecting the particular test 
_ considered. The total losses of a free swing without specimen are 
_ not present in an actual test in which the motions of pendulum and 
_ recorder are over smaller ranges. Proper proportionate corrections 
-f _ shall always be made unless the difference is not significant in terms 
of the required accuracy of the test. 
(b) When the operation of the recorder is not over the full swing 
of the pendulum and it is necessary to determine the losses of recorder 
and pendulum separately for accurate friction and windage loss 
- correction this may be done as follows: 


dais (1) Operate the machine in the standard manner, but with- 
a specimen. The value of energy absorbed thus indicated is 
the total loss in pendulum and indicator combined. 
a (2) Repeatedly release the pendulum from the initial position 
The energy loss finally shown 
sis that due to the pendulum alone. 
etal (3) The loss of the indicator alone is then approximately the 
difference between the values obtained as described in (1) and 
(@) above. 
_____ (¢) The two values obtained in Paragraph (b) may with sufficient 
5. aly accuracy be assumed to be distributed uniformly over their respective 
full ranges of action. The net correction for each test will, therefore, 
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be that portion of the total represented by the ratio of the actual SF 
range of action in the test to the full range of action of the two retard- t 
ing forces in the swings without specimen. iy 


Center of Percussion 

23. The principles of correct design indicate that energy losses 
in deformation and vibration are reduced if the dimensions of the _ 
pendulum are such that the blow is delivered in such relation to the __ 
distributed mass that no force is transmitted to the point of rotation. — 
The point of impact for which this condition obtains is the center 
of percussion which may practically be defined as the point in a 
rotating body at which the dynamic mass may be considered con- _ 
centrated. ‘The center of percussion is located at a distance from the — 
center of rotation equal to the length of a simple pendulum of the _ 
same period. 


Determination of Center of Percussion ar 
24. (a) The location of the center of percussion may be deter- 
mined experimentally in an actual machine from the expression: pemel 

where / = the distance from the axis to the center of percussion, and _ 
P = the time in seconds of a complete swing (to and fro). ; 


only through a small angle not over 10 to 15 deg. The time for a P ae 


considerable number of swings shall be determined and the average __ 5 
value calculated. 


Notge.—A machine of strong construction may give satisfactory results with | 
a considerable variation from the correct condition but in general] it is considered 
desirable that the center of percussion be as close as possible to the striking edge. 
The center of percussion may be lowered or raised by the addition of weight below | 
or above the striking edge, respectively. Such changes require considerable care 
and will change the capacity and calibration of the machine. They should not be © 
made unnecessarily or without careful study. Penge 


Striking Velocity 
25. The determination of the striking velocity of the machine, 


neglecting friction, may be made by means of the following expression 
which is derived from the general laws of motion applying to rigid, 


rotating bodies: 
V=V2¢gh 


where V = the striking velocity in feet per second; a, 

; g = the acceleration of gravity in feet per second per sound; and 
> h = the initial elevation of the center of percussion in feet 
(or with sufficient accuracy in most machines, the 
elevation of the center of the striking edge). 
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INSPECTION AND PRECAUTIONS 
General Inspection and Precautions 26 


26. Calibration also will require check and adjustment, if neces- 
sary, of the various mechanical dimensions specified in the particular 
_ method of test and other general precautions such as the following: 
(a) With the striking edge in line with the center of gravity and 
the center of rotation as described in Sections 17 and 18, the striking 
edge should just touch the specimen when the pendulum is hanging 
at the position of rest and the machine is level. Any corrections 
-_“ necessary shall be made in the position of the specimen or in the 
_ position of the bearing supports for the pendulum. 
7 (6) The specimen shall be so supported that at the instant of 
_ impact the striking edge strikes flat and across the face of the speci- 
men in the Izod type test and at the center point of the specimen in 
the Charpy test. 
ee (c) The release mechanism shall not bind or exert any accelerating, 
_ retarding or vibrational forces during the initial motion of the 
pendulum. 
(d) In machines equipped with brakes to prevent free return of 
- the pendulum after breaking a specimen, free swings shall be made 
o with the brake device both inoperative and operative and the effect, 
_ if any, observed on the reading. Any significant difference in reading 
shall be eliminated. 


oh (e) Careful measurements shall be made to establish agreement 
with the dimensional requirements of Sections 6 and 7, 
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APPENDIX 
Al. Applications of the Impact Test—The basic assumption of the impact 
test is that resistance to shock depends upon the ability of material rapidly 
and safely to equalize concentrated stresses. wy 
A2. It is an essential feature of the test that the initial stress be highly 
localized by the notch and by the rapidity of the blow. Unavoidably, therefore, 
the intensity and distribution of stress during the break do not yield to analysis 
in terms of the dimensions of the test piece and method of load application as 
they depend upon the characteristics of the particular material. The results, 
therefore, are stated only in terms of the total energy required to break a 
standard specimen under established conditions. Interpretation of results must 
be based upon specific research or upon the established limitations of the test. 
A3. Relation to Service Conditions.—A large part of the total energy indi- 
cated as impact strength is expended in deforming the material tested beyond 
the elastic limit and causing complete fracture. The comparison of materials 
by this test is, therefore, based to a large extent upon this part of their 
properties. Such a comparison would have little meaning in parts so carefully _ 
designed or so fortunately situated as never to be stressed above the elastic _ 
limit at any point. ai 
A4. In present engineering practice there are many parts which by reason 
of their functioning must be of intricate shape with drastic changes in cross 
section. When such parts are subject to sudden or impact loading, concentrated 
stresses of high and generally unpredictable magnitude occur in the region of 
the change of section. It is to materials for such uses that the impact test 
applies and the indications of the test are well established as a criterion of 
satisfactory service use in a large number of specific applications. : 
AS. Correlation between service failure and low impact strength valuesfor 
heat-treated forgings has been definitely established in a considerable number 
of critical uses. The formal specification of impact strength limits based on 
experience is established practice of representative manufacturers in the 
following instances: 
Aviation engine parts such as connecting rods, pins, gears, cylinder 


retaining loops; 

(6) Crankshafts for important uses such as aviation engines, industrial 

engines, truck and tractor engines; 

_(c) Alloy-steel forgings for gun parts, propeller shafts, live axles, etc.; 

: gr (d) Clash gears for automotive transmissions, particularly for heavy duty ‘ 
caves uses such as trucks and tractors; 

Turbine blading; 

({) Links, pins, etc., for tractor belts; 
Wood parts for airplane construction; and 

(hk) Molded parts for telephone apparatus. - 

A6. Comparison of Materials ——The indications of the impact test are more 
significant in the comparison of generally similar materials such as different | 
classes of steel or steel from different sources than in the comparison of materials a 
of widely different types such as soft copper and hardened steel. It is most 
significant as an indication of the effect of different variations or treatments of 
the same material, such as cold working or heat treatment. 
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A7. In heat treatment of steel (particularly alloy steels such as chrome- 
% nickel) it gives comparisons of temper brittleness not shown by static tests and 
_ is invaluable in developing the best heat treatment for a particular steel. 
A8. The indications of the impact test can be applied to the development 
BB cass control of steel through its original production to the development of 
particular properties after a given heat treatment. 
; A9. The impact is of great value in the detection and control of abuses in 
‘* forge shop such as excessive temperatures and improper response to heat 
treatment. 
A10. Similarly, the detection of deficiencies in process by this type of test 
are established in the case of materials such as porcelain and crockery and in 
— molded materials. 
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TENTATIVE METHOD OF ANALYSIS FOR THE PARTICLE if wil 
SIZE DISTRIBUTION OF SUB-SIEVE SIZE 
PARTICULATE SUBSTANCES! 
This is a Tentative Standard, published for the purpose of eliciting criticism  _ 
and suggestions, and as such is subject to annual revision. . 


1. This method is intended for determining the ‘particle size of 


particulate substances in absolute units, as far as the particle — 
will permit. 
(a) The method applies in its entirety to homogeneous materials. — # 
In the case of mixtures, the extent of application is limited by the % Mh 
properties of the components of the mixture. 
(b) The method applies to the range of sizes between the =) Nae 
74-micron (No. 200) sieve and 0.2 micron. ee a 
2. (a) Dispersion. —In statistical work it is measured by the oe 
standard deviation. In microscopy it refers to the distribution of a 
the individual particles. Both uses of the word seem too generally  —_— 
accepted to warrant a change in either. 
(b) Individual Particle—Those minute units of matter (of z ea 
which the material is composed) whose size and shape depend only _ 
on the force of cohesion. Such particles cannot be subdivided with- _ 
out separating like molecules that are within the range of the cohesive 
attraction of one another.” 
(c) Aggregate——A group of two or more attached particles. samate 
Nore.—There are three forms of aggregates: namely, ultimate working unit, . 


flocculate, and apparent flocculate. 


(d) Ultimate Working Unit.—An individual particle or any 7 
group of individual particles that are so firmly held together by — 
forces of adhesion that they remain intact as a group throughout 
the duration of their application. ki 

(e) Flocculate-——Flocculation occurs only where particles have — 
been incorporated in a liquid or plastic medium. A flocculate is a 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. L. T. Work, — 
Chairman of the Technical Committee on Particle Size and Shape, of Committee E-1 on Methods 
of Testing, Havemeyer Hall, Columbia University, New York City. 

2 Henry Green, Journal of Industrial Hygiene, Vol. 7, p. 155 (1925). 
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group of particles held together by a force, apparently arising from 

interfacial tension. This force of flocculation is relatively weak, 
consequently flocculates do not function as large individual particles, 
and cannot be classified under ultimate working units. Under 

_ slight continuously applied force flocculates are constantly breaking 
4 down and reforming. 

Apparent flocculates as found in gas-floated or air-floated par- 
— show a somewhat similar type of aggregation. Usually the 
ame of attraction between the particles is relatively weak and the 

particles can readily be dispersed in suitable media. For practical 
_ purposes, the more inclusive term, aggregate, is preferable to floc- 
culate for gas-floated or air-floated particles. 

(f) Average Diameter —The diameter of a hypothetical particle 
which, in some particular way, represents the total mass of particles. 

(g) Non-uniformity.—A non-uniform particulate substance is one 
in which the constituent particles differ from one another in diameters. 


Results—Average Diameters 
3. Results shall be expressed using one or more of the following 


average diameters: 


AVERAGE DIAMETER To Be ForMuLA 


‘ 

ds To determine S when p is known............ = Sa bak: 38 

id} 

nd* tide 
de To determine volume or weight distribution..d)= 
nd nw 
soko 
To determine N when p is known...........D= pities 
/ 
To determine S when N is known........... 

Znlogd 

M, As geometric mean or median.......... log M, = 5 

Sm = specific surface in square meters per gram R & 2010! 
S, = specific surface in square meters per cubic centimeter wiatub ait 

N,, = number of particles per gram 


N, = number of particles percubic centimeter 
= number of particles in any given mass 
p = density of the material 
@ = arithmetic standard deviation unis? bo 
P. E. = probable error 
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eak, Rough Separation into Size Groups iy ad? to | 


cles, 4: (a) For pigments or other materials which are a 
— less than 6 microns proceed directly with the preparation of the mount. _ 
=e (b) For wide ranges of distribution of particle size in sub-sieve __ 
size portions, auxiliary separation into groups of sizes is necessary qak 
por to facilitate measurement with the microscope. Rough separation 
nu is permissible as exact size measurement in microns follows. The 
ve following general ranges of particle diameter are proposed for the 
separation : 
one — 
a For specific purposes A or D may be further separated. 4 r¢ a 


Norte.—If the sample contains particles larger than the 74-micron (No. 20) 
sieve, the material shall be separated by sieving wet in a suitable fluid. The portion 
wing which passes the sieve may be recovered by evaporation of.the fluid. The portion | 
which remains on the sieve may be subjected when dry to a standard sieve test and | 
additional material that passes the 74-micron (No. 200) sieve added to that which 
nficd is to be tested. 


(c) Separation shall be made by air or liquid elutriation or 


arti by sedimentation at room temperature. The volume of liquid in is 
tas the elutriator or sedimentation apparatus should be between 20 and | 
508 100 ml. per gram of solid. With finer particles and with material 

| of lesser density the greater volumes should be used. The technique 
piidw involved in the elutriation or settling is necessarily influenced by the 

1y ne type of material being measured and the dispersing liquids. The 

2 tuo size of the vessel and dispersion will be specified in terms of the 
wists uniformity obtained. The microscope measurement will be used 

| as a check upon the effectiveness of the separation. For accurate 

A results at least 50 per cent by weight must fall within the boundaries 
BAR of the suggested ranges set for the elutriation. Of the material 

| falling outside the boundaries not over 5 per cent by weight may fall 
org outside of a range which is one half of the lower limit and twice the 
97101 upper limit of the range under consideration. 

bb ait (d) The fluid used in the elutriation or sedimentation shall 

| contain no dissolved solids which would influence the weight deter- 
noed mination of a given portion, that is, the fluid shall be 100 per cent 
> volatile. It shall not react chemically with the material being 
an elutriated. Water, kerosine, alcohols, and the like may be used. 

‘a It is suggested that the filtering of any elutriator portion should be 


to avoid contamination of the with paper 


. 
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or pulp fibers. As an alternative, the solid may be recovered from 
: each stage of the elutriator by evaporation of a concentrated slurry, 
= P providing the temperatures used for the evaporation do not alter 
me the specific product. The total weight of the portions recovered 
a”? F shall check within 5 per cent the weight of material initially placed 
in the elutriator. 

F (e) All limits are specified to insure good microscopic technique. 


Good elutriation technique for analytical purposes falls well within 
al these limits. 


4 Note.—Quite obviously, materials containing components of different densities 
Ls 4 will elutriate or settle in ranges of low uniformity. The present requirements can 


only be applied when the material meets the following requirements for homogeneity. 

; If the materials can be readily identified under the microscope, they may be measured 

ais, « ® individually and the results considered as exact, notwithstanding wide differénces 

= _ in density between two materials which may cause lack of uniformity. In other 

eases, such as cement or coal, where the presence respectively of gypsum and ash 

a constituents may affect the test, these effects may be considered negligible for the 
_ normal type of products. 


Preparation of the Mount 


ai ay 5. Any one of a number of methods of preparing the mount 
rae ~ may be used, the criterion of suitability being conformity to the 
following requirements: 
= The particles shall be essentially in one plane. 

The particles shall be free from motion. 
Boe The particles shall be dispersed, showing individual grains 
. instead of aggregates and flocculates. 

The particles shall not be ground in mounting. 

The mount shall be truly representative of the distribution of 
sizes in the material. 

The mounting medium shall be selected to give maximum 
heads definition. 

(a) Fine Materials, Pigments, etc-—The type of mount that 
should be used depends on the physical properties of the particles, 
and for this reason no definite requirements are specified. The 
general procedure shall be to place the material being tested on a 
microscope slide, rub it out in a solution of gum or resin in a solvent 
until the particles are well dispersed. After the solvent has evapo- 
rated, the non-volatile constituent of the dispersing agent serves to 
cement the particles to the slide in the dispersed state. 

Note.—Detailed technique will be found in the work of Dunn! and Green.’ 
The former uses balsam in xylol, and the latter turpentine and dammar. Other 
mounting media suggested are 0.5 per cent glycerine in alcohol, rubber cement, 
styrax in xylol, and the chlorinated naphthalenes and saponin. 
1E. J. Dunn, Jr., Industrial and Engineering Chemistry, Analytical Edition, Vol. 2, p. 15 (1930). 
* Henry Green, Industrial and Engineering on Vol. 16, No. 7, p. 667 (1924). 
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(b) Coarse M aterial, Ground Products, etc.—In the case of 
materials it is often advantageous to use the so-called dry mount, a 
in which the dispersing agent used is volatile and can be driven a 
off after the material has been dispersed on the slide. The uni- 
formity of the mount when examined microscopically is the best 
criterion of an acceptable mount. 


Direct Observation Method 
6. Direct observations using the Filar micrometer.' This type 

of measurement has been used with fair success and reasonable degree 
of accuracy on the coarser fraction of particulate substances. The 
Filar micrometer is an instrument that fits over the ocular of the 
microscope and permits direct measurement of the particle as viewed 
on the slide. This method, however, is not recommended for materials 
in the 0.2 to 6 micron class size. chal eat 


Projection Method 


7. The projection method* which involves throwing the _— 
of the particle on a screen has several distinct advantages. It further 
magnifies the image, permits focusing through the depth of the mount 


insuring a proper focus and count of all the particles. ea 
Photomicrographic Method 


8. The photomicrographic method** which involves taking a 
photomicrograph of the particles and subsequently measuring them 
on a print or by projecting the negative on the screen is also recom- 
mended. This method has the very decided advantage of making 
a permanent record of the sample and permits eye comparisons of 
two or more samples. In the use of this method it is extremely 
important that the mount be made according to the method outlined 
under the method of Green* and fulfill the requirements specified 


 £ 


9. In each of the three wie referred to in Sections 6, 7 a, 
and 8, the horizontal diameter shall be measured, unless the particles 
are very uniform in shape and in that event a diameter which most 
nearly represents the average shall be selected. For irregularly 
shaped particles the horizontal diameter splitting the particle in 
half in one direction consistently maintained has been shown® to 


1 Weigel, U. S. Bureau of Mines Technical Paper No. 296 (1922). 
2 E. J. Dunn, Jr., Imdusirial and Engineering Chemistry, Analytical Edition, Vol. 2, p. 15 (1930). 
3’ Henry Green, Journal, Franklin Inst., Vol. 192, p. 637 (1921). 


‘Sheppard and Lambert—not yet published. 
5 Martin, Journal, Am. Ceramic Soc., Vol. 23, p. 61 (1924). 
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_ give fairly consistent and accurate results. For flat plates it is 
‘hecessary to consider the third dimension for accurate results. In 
amy case, in reporting results, the diameter measured shall be 
Specified. 


Scale Limits for Measurement 


10. (a) If more than 10 per cent by weight is coarser than 
6.00 microns, the sample shall be elutriated prior to microscopic 
measurement. <A graded scale for microscopic sizing is given below: 


] a 
DIAMETER RANGE IN MICRONS 
GENERAL CASE Spectat Case 
(20 PER CENT OR MORE UNDER 6 MICRONS) (Less THAN 20 PER CENT UNDER 6 MICRONS) 
72 to 60 


48 to 36 | 


hag 


bodtel 


9to 6 "bodies 
SCALE AND acy te 


5.00 to 4.00 4.5 to3 
3.5 to3.0 1.5 to 0 
3.0 to 2.5 
2.5 to 2.0 
2.0 to1.8 % 
to 1.6 ¥d 40 tang. 
1.2 to1.0 ige 
0.7 to0.6 
6) Two hundred and fifty particles shall be measured in each 
of three fields, taken at random. 
(c) The magnification shall be dependent on the class size being 
measured, and shall be sufficient to sii the differentiation specified 
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Expression of Results 
11. (a) If 90 per cent by weight fall in any one class siz, a 
frequency curve shall be given. has 
(b) In the 0 to 6-micron class either a frequency curve or the s ce 
distribution by weight shall be given. Oe 
(c) In elutriated products, weight distribution shall be expressed _ 
as follows: 
Weight distribution shall be the basis of comparison for all 
elutriated samples. The weight distribution for each elutriated — 
portion shall be calculated on the basis of spherical particles using 
the arithmetic mean of the microscopic class interval as the average 
diameter for all particles in that range. Each of the elutriated 
fractions shall total in weight distribution to the percentage retained 
in the elutriator and the composite curve shall be a summation of 


the distribution values in each range. The degree of overlapping — 
is a measure of the efficiency of the elutriation and it shall not be — 
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1933 Book of A.S.T.M. Standards, Part I, p. 94 


TENTATIVE METHOD OF TEST 
FOR AA » 


_ SHORT-TIME HIGH-TEMPERATURE TENSION TESTS OF 


AS. TM. Designation: E 21 - 33 T 


yi 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions and as such is subject to annual revision. 


1. This method covers short-time high-temperature tension tests 
of metals within the range from room temperature to 2000 F. In 
the interests of coordination of data, it is recommended that the 
tests be made, as far as possible, at the following temperatures: 
70, 300, 500, 750, 900, 1000, 1100, 1200, 1400, 1600, 1800 and 2000 F. 
It is recognized that for special purposes, tests at other temperatures 
may be desirable. 


Selection of Metals for Test 


2. This method presupposes agreement upon the selection of 
suitable samples for test specimens to meet the requirements of indi- 
vidual applications. 


Test Specimens 


3. The tension test specimen shall be of the usual type for 2-in. 
gage length, see Fig. 1, as described in Section 15 of the Standard 


nation: E 8) of the American Society for Testing Materials.2 The 
diameter of the test specimen shall be 0.505 in. = 0.001 in. The di- 
ameter of the reduced section of the specimen between base of fillets 
shall not vary by more than +0.0005in. The surface shall be machined 
smooth and free from tool marks or scratches. It shall be finished by 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. N. L. Mochel, 
Secretary of the Joint A.S.M.E.-A.S.T.M. Research Committee on Effect of Temperature on the 
Properties of Metals, Westinghouse Electric and Mfg. Co., Lester Station, Philadelphia, Pa. 

Cooperation was given by Committee B-4 on Electrical-Heating, Electrical-Resistance and 
Electric-Furnace Alloys of the American Society for Testing Materials in the preparation of this 
tentative method of test. 
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polishing with No. 00 emery cloth. The ends of the test specimen 
shall be threaded, shall be at least } in. in diameter, and shall be 
machined true and axial. They shall be gripped in the testing machine _ 
in such manner that the load shall be axially applied. 


Testing Apparatus 
4. (a) Testing Machine.—The type of testing machine to be used — 
in short-time high-temperature tension tests is not specified, but shall _ 
be reported with the results of a series of tests. The accuracy of the | 
testing machine shall be within the tolerances specified in the Tenta- 
tive Methods of Verification of Testing Machines (A.S.T.M. Designa- 
tion: E 4—33 T) of the American Society for Testing Materials. 


This hole is omitted if external 
location of thermocouple is used 0.505"*0.00!" 

| Us times thread diameter spe 

Fic. 1.—Test Specimen for High-Temperature Tension Tests. 


(b) Shackles.—The type of shackles used to obtain axial loading 
is not specified, but a detailed description of the shackles used shall 
be reported with the results of a series of tests. 

NoTE.—It is to be noted that eccentricity of loading of the specimen may be 


lessened by using rods or wire cables of the greatest length possible to connect the 
shackles to the heads of the testing machine. 


Furnace and Heating 


5. (a) A drawing showing the furnace and heating coil in detail _ 
shall be submitted with the results of a series of tests. ue 

(b) The furnace shall be heated electrically, and a compensation 
or gap-wound coil shall be used, the light winding or gap being over 
the reduced portion of the test specimen. The internal diameter of 
the furnace shall be as small as possible to allow suitable clearance _ 
for the shackles holding the test specimen. The length of the furnace — 
shall be not less than 12 in. J 

(c) The design of the furnace shall be such that the maximum _ 
variation of temperature over the gage length of the calibration bar, 
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shown in Fig. 2 (see Form I), will not exceed 10 F. for temperatures 


up to and including 1600 F. and will not exceed 20 F. for higher 
temperatures. 


NotTe.—It may be noted that equalization of temperature over the length of 
the test specimen may be improved by a metallic lining inside the furnace tube, or 
by the use of multiple heating coils. 


Temperature Measuring Apparatus 


6. (a) Temperature measurements shall be made by means of 
suitable thermocouples and potentiometer or millivoltmeter equip- 
ment, which shall be accurate to within the following permissible 


variations for the temperature ranges shown: setey iy 
qu PERMISSIBLE 
VARIATIONS da, 
Up to and including 1200 = 3F. 
Over 1200 to and including 1600 


(b) The hot junction of the thermocouple shall be located at any 
one of locations T, T,, C,, B,, B shown in Fig. 2, and the location 
of the junction shall be reported with the results of tests. Where 
external contact is made between thermocouple bead and the speci- 
men, the thermocouple shall be shielded in like manner in the tension 


Temperature Survey of Furnace 


7. (a) A survey of the temperature distribution throughout the 
test specimens shall be made before making a series of tests of speci- 
mens of a given metal, on each furnace and test shackle arrangement 
used. This survey shall be made using a special calibration bar, 
shown in Fig. 2 (Form I), and for each series of tests the calibration 
bar used shall be of the same dimensions and shall be of the same type 
chemical composition as the test specimens to be used. A survey of 
temperature distribution shall be made for each temperature at which 
specimens shall be tested, and detailed results of these surveys are 
to be reported with the results of specimen tests. These surveys 
furnish data for the comparison of specimen temperature at the point 
where the thermocouple is applied in routine tests of specimens with 
the temperature of the test specimen at the middle of the reduced 
section of the test specimen on the axis of the specimen (C, Fig. 2). 
The temperature of the calibration bar shall be also determined at 
the other points indicated in Fig. 2. 

(b) During a survey of temperature distribution on a calibration, 


all temperature readings shall be taken as nearly simultaneously as _ 


possible. 
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Room Temperature During Test 


8. During the period of time required for survey tests and tests of 
specimens of a metal the range of room temperature shall not exceed 


10 F. During all tests the equipment shall be shielded from abnormal 

Temperature Equilibrium 


9. Both in survey tests and tests of specimens to fracture great 
care shall be taken, after heating to the desired temperature, to be 
assured that thermal equilibrium has been reached before temperatures 
are recorded or load and strain readings are taken. In no case shall 
this heating period be less than 1 hr. The current used in heating 
the specimen up to the desired temperature shall be approximately 
that required to hold it at that temperature. kes 


Strain Measurement During Test br ot 


10. The details of the extensometer used for strain measurements 
are not specified, but they shall be reported with the results of tests. 
The extensometer shall read directly to 0.0002 in. or less for a 2-in. 
specimen. The extensometer may be attached to the rods or the 
ends of the shackles projecting beyond the furnace, or optical methods 
of measurement may be employed. : hog: 

soktgtdtlas al 

11. (a) After thermal equilibrium has been established at the 
temperature desired for the test of a specimen, a series of load and 
extensometer readings shall be taken under increasing load until the 
yield strength has been passed. 

(b) During the part of the test in which the extensometer is in 
place the speed of head of the testing machine shall in no case exceed 
0.1 in. per minute, and, during the period when readings of load and 
stretch are being taken, the head of the testing machine shall be 
stopped or its speed so reduced that simultaneous load and exten- 
someter readings may be taken accurately. Within the range of stretch 
up to the yield strength, at least ten increments of load (or stretch) 
shall be taken, and as many more as may be necessary to obtajn 
sufficient data for plotting the points for a good stress-strain diagram. 
If possible, the speed of head should be so regulated as to require 
about 10 seconds to apply an increment of load (or stretch). If it 
is found necessary to stop the motion of the head of the testing 
machine while taking load and extensometer readings, such readings 
shall be taken as rapidly as is consistent with accuracy. The time 
consumed in taking the readings shall be reported with the results. 
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(c) After the yield strength has been passed, the extensometer 
shall be removed and the test continued to rupture, noting the maxi- 
mum load carried by the specimen. ‘The speed of the head of the 
testing machine during this period shall be at a rate of not less than 
0.22 nor more than 0.28 in. per minute. After the specimen has 
ruptured, the elongation in the 2-in. gage length and the reduced 
diameter at rupture shall be measured as described in Sections 29 
and 30 of the Standard Methods of Tension Testing of Metallic Materials 
(A.S.T.M. Designation: E 8) of the American Society for Testing 
Materials.'. The location and description of the fracture shall be © 
noted. 


12. For any given test load the stress shall be determined by | 
dividing the maximum load by the area of original cross-section of the 
test specimen. The strain shall be determined by dividing the elonga- 
tion in the gage length by the original gage length of the specimen. 


Recording and Reporting Data 


13. A uniform system of recording and reporting of data shall be 
used. The accompanying forms for recording and reporting shall be 
used so that results from cooperating laboratories may be readily 
compared. 

(a) Reporting Temperature Surveys.—For reporting the results of 
the temperature distribution surveys, Form I is recommended. tH aes 

(b) Stress-Strain Diagrams.—Stress-strain diagrams of all tests _ 
of specimens shall be included in the report. For plotting stress- _ 
strain diagrams’ of tests the following scales are recommended: | 


Yre_p STRENGTH 
VALUES, SCALE FoR STRESS SCALE FoR STRAIN 

LB. PER SQ. IN. (ORDINATES) (ABSCISSAS) 

70 000 to 140 000......... 1 in. = 20 000 Ib. per sq. in. lin. = 0.002 in. per in. 

35 000 to 70000......... lin. = 10000 lb. per sq. in. 1in. = 0.001 in. perin. 

Below 35 lin. = 5000 lb. persq.in. lin. = 0.0005in. perin. 


The yield strength for each specimen tested shall be determined __ 
from its stress-strain diagram. Yield strength is defined as the stress _ 

at which a material exhibits a specified limiting permanent set. For 
short-time high-temperature tension tests of iron, steel and the stronger 
non-ferrous metals the specified limiting permanent set shall be taken 


11933 Book of A.S.T.M. Standards, Part I, p. 949. 
2 Dietzgen No. 340-10 or equivalent cross-section paper is recommended for this purpose. 
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as 0.2 per cent of the gage length of the specimen, and the “set 
method” of determining yield strength, as described in Section 26 
of the Standard Methods of Tension Testing of Metallic Materials 
(A.S.T.M. Designation: E 8) of the American Society for Testing 
Materials' shall be used. 0 


Form II.—Form For REPORTING DATA AND RESULTs OF SHORT-TIME 
H1GH-TEMPERATURE TENSION TEsTs.! 


iy 


Material...... From 
Testing Machine Extensometer 
Date Test Laboratory 


1. Resovvts or Disrarsvtion Survey 


Nominal test temperature, deg. Fahbr........ 


Inside temperature ter of length of 


2. Osssrvep Data or Tension Tests 


of Sad of tutes to 


Tensile strength, Ib. per sq. in.............- 
per 


1 The above form on letter size sheets suitable for recording test data is available in pads of 25 
sheets at 50 cents per pad; 3 pads, $1.00. Address, American Society for Testing Materials, 260 
S. Broad St., Philadelphia, Pa. 


(c) Reporting Test Data.—For reporting the data and results of 
short-time high-temperature tension tests Form IT is recommended. 

(d) Plotting Test Data.—For showing the general results of a series 
of short-time high-temperature tension tests a set of graphs* is recom- 
mended, in which temperature values are plotted as abscissas and 


Bo 11933 Book of A.S.T.M. Standards, Part I, p. 949. 
2 Dietzgen No. 340-10 or equivalent cross-section paper is recommended for this purpose. 
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Original diameter of specimen, in............ 
ee Reduced diameter of specimen, in........... 
cat Elongation in 2 im., 
3. Catcutatsp Rusuuts or Sxort-Trus Tension Tzsts 
Elongation in 2 In., per 
Reduction of area, per 
| 
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values of (1) tensile strength, (2) yield strength, (3) elongation in 
2 in., and (4) reduction of area are plotted as ordinates. For steel 
and the stronger non-ferrous metals the following scales for plotting 


are recommended: TENsION Test SCALE TEMPERATURE SCALF 


(OrDINATES) (ABSCISSAS) 
Max. tensile strength 
not over 100,000 Ib. 
lin. = 10,000 lb. persq.in. 1 in. =200 F. 
Max. tensile strength 
over 100,000 Ib. per 
1 in. =20,000 lb. persq.in. 1in.=200F. 


Tensile strength 
and 
Yield strength 


Elongation and } 


1 in. =10 cent 1 in. = 200 F. 
Reduction of area pe 


(e) Summary of Data.—In reporting results of short-time high- 
temperature tension tests full information about material, apparatus 
and test methods shall be reported, as follows: 

Materials.—The report shall include the following information 
concerning the materials tested: 


Process of manufacture and whether material is rolled, 
forged or cast. 
Complete chemical analysis. $2.10) 
Complete details of heat treatment. 
‘ Physical properties of the material at room temperature. 
Oa Size of sample from which specimens were cut. 
Relative location and direction of specimen. (Illustrate with 
sketch.) 
If material was removed from service, complete details of 
service conditions shall be given. 
Microstructure and deep etch of samples. 
Test Methods.—The report shall include the following information 
concerning the apparatus and methods of testing: 
Description of apparatus, shackles used, method of calibrating 
Joading mechanism and accuracy of loading. 
_ Description of temperature control-recording arrangement. 
Description of furnace. 
_. Description of elongation measuring device. 
Radical departures, if any, from recommended procedure 
technique. 
eye Results of temperature surveys of furnace, Form | (see 
Stress-strain diagrams (see Paragraph (6)). 
‘Test data required on Form II (see Paragraph (c)). 
Aah Curves showing relation of physical properties to tempera- 
tures (see Paragraph (d)). 
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TENTATIVE METHOD OF TEST 


LONG-TIME (CREEP) HIGH-TEMPERATURE TENSION 


TESTS OF METALLIC MATERIALS! 


A.S.T.M. Designation: E 22 - 33 T 


This is a Tentative Standard, published for the purpose of “a criticism 


and suggestions, and as such is subject to annual revision. ape: rity Pr 
IssuED, 1933. 


tA} 


Scope 

1. (a) This method covers long-time (creep) high-temperature 
tension tests of metals within the range from room temperature to 
2000 F. 

(b) Long-time tension tests shall be made at those elevated 
temperatures where creep efiects assume technical or engineering 
importance. ‘The range of temperature that should be investigated 
for some of the important classes of metals are as follows: 


TEMPERATURE RANGE, 


DEG. 
Low alloy steels (less than 8 per cent alloy content)........... 550 to 1200 
High alloy steels (non-austenitic)..............e.cceeeeceees 750 to 1400 
High alloy steels (austenitic* and semi-austenitic)............ 750 to 1800 
Nickel-chromium and high nickel-chromium-iron alloys........ 900 to 2000 
Copper and aluminum alloys.............sceeeeeeeeseeeeees 300 to 800 


* Under austenitic alloys are included those alloys wholly austenitic, austenitic-ferritic, and those 
which may change from originally an austenitic structure to scme other conditions not definitel known. 
(c) Testing temperatures shall in all cases be established only 

at points that are multiples of 50 on the Fahrenheit scale. 

(d) Tests undertaken for the purpose of locating limiting service 
temperatures or critical temperatures, shall be made at each 50 F. 
interval on the narrowest range in which the limiting or critical 
temperature is shown to exist by previous investigations. 


Selection of Metals for Test 


2. This method presupposes agreement upon the selection of 
suitable samples for test specimens to meet the requirements of 
individual applications. 


1 Criticisms of this Tentative Method are solicited and should be directed to Mr. N. L. Mochel, 
Secretary of the Joint A.S.M.E.-A.S.T.M. Research Committee on Effect of Temperature on the 
Properties of Metals, Westinghouse Electric and Mfg. Co., Lester Station, Philadelphia, Pa. 
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Test Specimens wh) 

3. Test specimens, wherever possible, shall be of the usual type 
for 2-in. gage length, see Fig. 1, as described in Section 15 of the 
Standard Methods of Tension Testing of Metallic Materials (A.S.T.M. 
Designation: E 8) of the American Society for Testing Materials.' 
The diameter of the test specimen shall preferably be 0.505 in. + 0.001 
in. In cases where small diameter is imperative, specimens having a 
diameter of either 0.357 in. or 0.252 in. may be used, but the gage 
length shall be not less than 2 in. The diameter of the reduced 
section of the specimen between base of fillets shall not vary by more 
than + 0.0005 in. 

The surface shall be machined smooth and free from tool marks 
or scratches. It shall be finished by polishing with No. 00 emery 
cloth. The ends of the test specimen shall be threaded, at least 
2 in. in diameter for the 0.505-in. specimen, 4 in. in diameter for the 


Be 4 This hole is omitted if external pe 
ocouple is used 0 505"40.00/" 


0.357-in. specimen, and j in. in diameter for the 0.252-in. specimen, 
and shall be machined true and axial. A sketch showing the type 


of specimen used shall accompany the report of test results. z y 7 
Testing Machine 

4. (a) The type of testing machine to be used in long-time pele 
(creep) high-temperature tests is not specified, but shall be reported = 
with the results of a series of tests. The applied load shall be cali- 
brated to an accuracy within +1 per cent. Precaution shall be 


taken to avoid excessive inertial and frictional effects in the loading 
mechanism. 

(b) Precautions shall be taken to insure that the testing load 
is axially applied. Each specimen when set up for test shall be 
inspected for faulty alignment in the machine. Eccentricity of 
loading can often be detected by elastic extension measurements o. 
taken at room temperature before commencing the test. Apparatus 
provided with extensometers affording measurements on opposite 


11933 Book of A.S.T.M. Standards, Part I, p. 949. 
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American Society 


Address. 


3 pads, $1.00. 
Philadelphia, Pa. 


S. Broad St. 


pads of 25 sheets at 50 cents per pad; 
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sides will reveal unsatisfactory alignment when unequal strain is 
shown by the opposite readings. Elongation measuring devices 
which show extension on one side of the specimen only do not readily 
lend themselves to the detection of eccentric loading. 

(c) Shackles —The type of shackles used to obtain axial loading 
are not specified, but a detailed description of the shackles used shall 
be reported with the results of a series of tests. 


Norte.—It is to be noted that eccentricity of loading of the specimen may be 
lessened by using rods or wire cables of the greatest length possible to connect the 


shackles to the heads of the testing machine. 


5. (a) A drawing showing the furnace and heating coil in detail 
shall be submitted with the results of a series of tests. 

(b) The furnace shall be heated electrically and a compensation 
or gap-wound coil shall be used, the light winding or gap being over 
the reduced portion of the test specimen. The internal diameter 
of the furnace shall be as small as possible to allow suitable clearance 
for the shackles holding the test specimen. The length of the furnace 
shall be not less than 12 in. 

(c) The design of the furnace shall be such that the maximum 
variation of temperature over the gage length of the calibration bar, 
shown in Fig. 2 (Form No. I) will not exceed 5 F. for temperatures 
up to and including 1200 F., 10 F. for temperatures over 1200 F. and 
up to and including 1600 F., and 20 F. for temperatures over 1600 F. 

Nore.—It may be noted that equalization of temperature over the length of 


the test specimen may be improved by a metallic lining inside the furnace tube, or 
by the use of multiple heating coils. 


Temperature Measuring Apparatus 

6. (a) Temperature measurements shall be made by means of 
suitable thermocouples and potentiometer or millivoltmeter equip- 
ment, which shall be accurate to within the following permissible 
variations for the temperature ranges shown: 


PERMISSIBLE ois 
VARIATIONS 
Up to and including 1200 + 3F, 
Over 1200 to and including 1600 5 


(b) The hot junction of the thermocouple shall be located at 
any one of the locations T, T,, C., B,, B shown in Fig. 2, and the 
location of the junction shall be reported with the results of tests. 
Where external contact is made between thermocouple bead and the | 
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specimen, the thermocouple shall be shielded in like manner in the 
creep tests and in the calibration. tid sewod 


whale 
Temperature Survey of Furnace ts 


7. (a) A survey of the temperature distribution throughout the 
test specimens shall be made before making a series of tests of speci- 
mens of a given metal, on each furnace and test shackle arrangement 
used. This survey shall be made using a special calibration bar, 
shown in Fig. 2, and for each series of tests the calibration bar shall 
be of the same dimensions, and shall be of the same type chemical 
composition, as the test specimens to be used. A survey of temper- 
ature distribution shall be made for each temperature at which 
specimens are to be tested, and detailed results of these surveys 
shall be reported with the results of specimen tests. These surveys 
furnish data for the comparison of specimen temperature at the point 
where the thermocouple is applied in routine tests of specimens with 
the temperature of the test specimen at the middle of the reduced 
section of the test specimen on the axis of the specimen (C, Fig. 2). 
The temperature of the calibration bar shall be also determined at 
the other points indicated in Fig. 2. 

(6) During a survey of temperature distribution on a calibration, 
all temperature readings shall be taken as nearly simultaneously as 
possible. 

(c) Testing temperature as normally measured during the 
course of a test shall be corrected, if necessary, using the survey data 
as a basis of correction. The amount of correction applied shall 
be the difference between the temperature as normally measured 
and that found to be the average shown by the survey couples im- 


, 
bedded at the required points. 


Room Temperature During Tests 

8. During the period of time required for survey tests the range 
of room temperature shall not exceed 10 F. During creep tests, 
the room temperature shall be kept as constant as possible, and all 
elongation measurements shall be taken when the variation in room 
temperature does not exceed 10 F. During all tests the equipment 
shall be shielded from abnormal drafts. pea ‘40e 


9. (a2) The constant-temperature, shall 


be employed in creep tests. Stresses to produce creep at the rate of 
1.0 per cent per 10,000 hr. and 0.1 per cent per 10/0 hr. in the 
secondary flow period shall be determined. For sor: Weations it 
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may be necessary or desirable to determine the stress to produce 
creep at the rate of 0.01 per cent per 10,000 hr. in the secondary 
flow period. (See Section 10.) 

(b) A preliminary exploration shall be made. A number of 
specimens shall be subjected, at constant temperature, to different 
stresses in pounds per square inch selected from those in the follow- 
ing list: 250, 500, 750, 1000, 2000, 3000, 5000, 7500, 10,000, 15,000, 
20,000, 25,000, 30,000, 40,000, 50,000, 60,000, 70,000 Ib. per sq. 
in., etc. No specimen shall be used for more than one test at the 
stress and temperature selected. This exploration will provide 
an estimation of the creep-stress relations, at the selected temperatures. 

(c) From this estimation, additional tests shall be made on 
individual specimens at such loads in round hundreds or thousands 
of pounds per square inch, suitable to the material and temperature, 
as to achieve the desired object. 


Evaluation of Creep Test Results 


10. (a) Test data shall be evaluated on a basis of the sensitivity 
of elongation measurement afforded by the apparatus employed. 
By sensitivity shall be understood the smallest interval per unit of 
gage length to which an elongation determination can be repro- 
duced by successive measurements when no permanent deformation 
has taken place in the interval between readings. 

(b) In view of the fact that good sensitivity of elongation 
measurement and accuracy of creep rate determination are not 
attainable unless temperature fluctuations are minimized, the follow- 
ing restrictions shall be placed upon the evaluation of tests: 


SENSITIVITY oF ELon- PERMISSIBLE SMALLEST Rate or CrEEP MINIMUM 
GATION MEASUREMENT, senahaied x! TEMPERATURE REPORTABLE FROM TESTS Time 
PARTS PER MILLION OF FLUCTUATION, Over THE SPECIFIED Pesriop, 
Gace LencTs DEG. Fawr. INTERVAL* BR. 
1 0.01 percent per 10 000 hr. 2000 
BD. 2 0.1 percent per 10 000 hr. 1000 
5 1.0 percent per10000hr. 500 


“It should be recognized that all these creep rates are extrapolations. 


(c) The report shall include information as to the sensitivity, 
temperature fluctuation, and the actual time yield curves. = 


fay 
11. The following procedure shall be observed in all tests: 
(a) It is recommended that not more than one specimen be 
placed in a furnace at one time, and that each furnace be provided 


own individual control. 
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(b) Before heating, the specimen shall be loaded to check align- 
ment. (See Section 4 ().) 

(c) During heating to the temperature desired, the test speci- 
men shall not sustain a unit load in excess of 250 lb. per sq. in. 

(d) The heating period preparatory to loading shall be long 
enough to establish thermal equilibrium and shall be reported. The 
load shall then be applied without sudden jolt to specimen. 

(e) The immediate elongation in gage length upon application 
of load shall be observed and reported. 

(f) Further elongation observations shall be made after inter- 
vals of 8 hr., 24 hr., 48 hr., and each 24-hr., 48-hr., or other necessary 
periods thereafter until the completion of the constant-temperature, 
constant-stress run. Time intervals shall be such that all charac- 
teristics of the elongation will be observed. 

(g) When the testing of a specimen that is not ruptured is to 
be discontinued, the elastic recovery or contraction of the gage 
length upon removal of load shall be observed, before allowing the 
specimen to cool and this shall be reported. 

(h) All specimens tested shall be carefully preserved for six 
months for further studies as to their hardness, microstructure, 
impact resistance, etc., should such be desired. 

(i) Measurements of gage length shall be made at room tempera- 

- ture before placing the specimen in, and after removing the specimen 


ln 12. A uniform system of recording and vepeiniing of data shall 
_ be used. The accompanying forms for recording and reporting shall 


_ be used so that results from cooperating laboratories may be readily 


compared. 

(a) Reporting Temperature Surveys—For reporting the results 
of the temperature distribution surveys, Form I is recommended. 
™ (b) Reporting Test Data.—Form II shall be used for reporting the 
_ data and results of long-time (creep) high-temperature tests. The data 


- required on Form II are sufficient for completing the time-creep 


curves and for evaluating creep rates. Under the column “ Remarks”’ 
_ shall be noted the increases in stress, temperature fluctuations, etc. 


z (c) Time-Creep Curves.—For plotting time-creep curves' the 
following scales shall be used: os, 
SCALE For TIME SCALE FoR CREEP 
(ABSCISSAS) ENATES) veer 
iM in. = 100 hr. 4 in. = 0.001 in. for creep rates of 1 per cent in 10,000 hr. 
— Lin. = 100 hr. } in. = 0.0001 in. for creep rates of 0.1 per cent in 10,000 hr. 
id 1 Dietzgen No. 340-10 or equivalent cross-section paper is recommended for this purpose. cane 
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Form II.—FormM For REPORTING DATA AND RESULTS OF LONG-TIME (CREEP) 
HIGH-TEMPERATURE TENSION TESTS. 


Test Laboratory .. 
Material... Specimen No............. 
Test Temperature Original Stress... 
ng 
“he 
ion Sensitivity of elongation measuring device... 
Time allowed for equilibrium before loading............... cenit min 
ary Temperature fluctuation of Fahr. 
ire, Temperature fluctuation of Fahr. 
age Creep rate during secondarv period............)........+8- 
the Immediate extension upon application of load.............. 
six Contraction upon removal of load................e2+eeees 
ure, Original gage length, room temperature................... 
Gage length after test, room temperature.................. 
era- 
nen Change in gage length, room temperature................. 
ELONGATION 
me tn Date Hours Duration | Total Inebes | Inches per Inch 
hall 
hall 
dily 
ults 
the 
lata 
reep 
‘ks”’ 
tc. 
the 
r. 
’ “ The above form on letter size sheets suitable for recording test data is available 
oe in pads of 25 sheets at 50 cents per pad; 3 pads, $1.00. Address, American Society 
for Testing Materials, 260 S. Broad St., ee Pa. 
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(d) Stress-Temperature Curves—For plotting stress-temperature 
curves! the following scales shall be used: 


SCALE FOR TEMPERATURE ScaALE For STRESS 
(ABSCISSAS) (ORDINATES) 
} in. = 100 F. = 10,000 Ib. per sq. in, 


Curves showing creep rates in the secondary flow period of 0.01, 
0.1, 1.0 or 10 per cent per 10,000 hr. shall be plotted. 

(e) Summary of Data.—In reporting results of long-time high- 
temperature tension tests full information about material, apparatus 
and tests methods shall be reported, as follows: 

Materials—The report shall include the following information 
concerning the materials tested: 

Process of manufacture and whether material is rolled, 
forged or cast. 

Complete details of heat treatment. 
poh Physical properties of the material at room temperature. 
ars? Size of sample from which specimens were cut. 
Relative location and direction of specimen. (Illustrate 
with sketch.) 
be If material was removed from service, complete details of 
service conditions shall be given. 
Micro-structure and deep etch of samples. ‘ 
Test Methods——The report shall include the following infor- 
mation concerning the apparatus and methods of testing: 
- Description of apparatus, shackles used, method of cali- 
__ brating loading mechanism and accuracy of loading. 
__ Description of temperature control-recording arrangement. 
Description of furnace. 


Description of elongation measuring device. 

Pas Radical departures, if any, from recommended procedure 
and technique. 

on Sketch of specimen used. 


Results of temperature surveys of furnace, Form I (see 
Paragraph (a)). 
_——-—-- Test data required on Form II (see Paragraph (0)). 
__--'‘Time-creep curves (see Paragraph (c)). 
ss Stress-temperature or creep-rate evaluation (see Para- 
graph (d)). 


_ - § Dietzgen No. 340-10 or equivalent cross-section paper is recommended for this purpose. 
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TENTATIVE METHODS OF VERIFICATION 
on Ne 
TESTING MACHINES odt 
TIM. Designation: E 4 - 33 T 


This is a Tentative Standard, published for the purpose of eliciting criticism 
and suggestions, and as such is subject to annual revision. 


IssUED AS TENTATIVE 1923; ADOPTED IN AMENDED Form, 1924; 2 yd Dalen 
REVISED, 1927; REISSUED AS TENTATIVE, 1933. 


1. (a) Testing Machine—A mechanical device for applying a 
load (force) to a specimen. 

Note.—Usually the magnitude of the load can be changed at the will of the 
operator. Many testing machines are arranged to measure the load, but this is not 
always the case, especially with impact machines and machines for testing ductility. 

(6) Error —In the case of a testing machine, the value obtained 
by subtracting the correct value of the quantity measured (usually 
load) from the indicated value as given by the testing machine. 


Note.—The error may be positive or negative. 


(c) Percentage of Error —In the case of a testing machine, the 
ratio, expressed as a percentage of the error to the correct value of 
the quantity measured. 

(d) Correction.—In the case of a testing machine, the value 
obtained by subtracting the indicated value from the correct value 
of the quantity measured. 

Note.—The correction has the same magnitude as the error but the opposite 
sign. It is recommended that, except for special cases, no corrections be used on 
machines tested and found to have errors within the tolerances given in these 
methods. 

(e) Tolerance.—In the case of a testing machine, the maximum 
allowable error in the value of the quantity indicated. 

Note.—It is convenient to express tolerance in terms of percentage of error. 


The numerical value of the tolerance for a testing machine is so stated hereafter 
in these methods. 


1 Criticisms of these Tentative Methods are solicited and should be directed to Mr. H. F. Moore, 
Chairman of the Technical Committee on Mechanical Testing of Committee E-1 on Methods of 
Testing, University of Illinois, Urbana, Ill. 

These methods are in effect a revision of, and replace the former Standard Methods of Verification 
of Testing Machines (A.S.T.M. Designation: E 4-27), which standard was accordingly discontinued 


in 1933. iy 
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The word “accurate” applied to a testing machine shall be 
used without numerical values. The word “error” shall be used 
with numerical values. For example: “An accurate testing machine 
was used for the investigation”; but “At a load of 30,000 Ib. the 
error of the testing machine was 15 lb.” A testing machine is said 
to be accurate if the indicated load is within the specified tolerance of 
the actual load. 

Note.—The accuracy of a testing machine should not be confused with sensi- 
tiveness. For example, a testing machine might be very sensitive, that is, it might 
indicate quickly and definitely small changes in the load, but, nevertheless, be very 
inaccurate. On the other hand, the accuracy of the results is, in general, limited 
by the sensibility. 

(f) Loading Range.—The loading range of a testing machine or 
of an apparatus for calibrating a testing machine is the range of 
indicated loads for which the testing machine or the calibrating 
apparatus gives results within the tolerances specified. 

(g) Elastic Calibration Device.—An elastic calibration device for 
use in verifying the load readings of a testing machine consists of an 
elastic member to which loads may be applied combined with a 
mechanism for indicating the magnitude of deformation under load. 


METHODS FOR VERIFYING TESTING MACHINES 


yd 
dvantages and Limitations of 


2. Four methods of verifying testing machines are listed in this 
standard: 


(a) Standard Weights.—Verification by the direct application of 
standard weights to the weighing mechanism of the testing machine, 
where practicable, is the most accurate method. Its limitations 
are (1) the small range of load which can be covered, (2) the non- 
portability of any large amount of standard weights, and (3) its 
non-applicability to horizontal testing machines. 

(b) Proving Levers.—Verification by the use of standardized prov- 
ing levers loaded with standard weights ranks second in accuracy. 
Its limitations are (1) the fact that the range of load possible with 
proving levers, while greater than with standard weights, is not great 
enough to cover the capacity range of large testing machines, and 
(2) the inconvenience of transportation of proving levers and standard 
weights for verifying large testing machines. 

(c) Elastic Calibration Device.—Verification by the use of an elastic 
calibration device ranks third in accuracy. It is free from the limi- 
tations of the methods referred to in Paragraphs (a) and (0). 

(d) Comparison Method.—Verification by a comparison of the 
tensile strength of test specimens (‘companion specimens’’) cut from 
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the same piece of metal, is distinctly less accurate than the three — 7 
methods referred to in Paragraphs (a), (b) and (c), and should be used 
only when none of the other methods are available. If the results of 
a verification test by the comparison method fail to agree with the 
results of a verification test by any of the other three methods, the 
results given by the comparison method shall be discarded. 


Method of Applying Load 


3. In the verification of a testing machine the loads shall be applied 
in ascending order. 

Note.—For machines in which the load-indicating device is actuated by a _ 
Bourdon pressure tube, a hydraulic (or steam-engine) indicator spring, or other | 
device depending on the elastic properties of a material, the tolerances for the _ 
descending load shall be applied to differences in the indication for the corresponding _ 
ascending and descending readings. In such testing machines the test for ascending 
load shall be applied as rapidly as practicable after the testing machine has remained | 
unloaded for at least 6 hr., and the time of applying the ascending series of loads — 
shall not exceed 30 minutes. The descending load test shall be made after the 
maximum test load has remained on the machine for | hr., and the readings for — 
descending loads shall be taken as rapidly as possible, and in any event the descending | 
load test shall be completed within a period of 20 minutes. 


Selection of Test Loads 


4. For any loading range, the testing machine shall be verified 
by at least five test loads (except for testing machines designed to 
measure only a smaller number of definite loads, such as certain © 
hardness testing machines). The difference between any two succes- _ 
sive test loads shall not exceed one third of the difference between | 
the maximum and minimum test loads. 

Note.—A testing machine may have more than one loading range. For 
instance, a 100,000-lb. capacity testing machine may have one loading range from 
5000 Ib. to 40,000 lb. and a second loading range from 55,000 Ib. to 100,000 Ib. 
Section 4 requires that the machine must be verified by at least five test loads between 


5000 Ib. and 40,000 lb. and also that the machine must be verified by at least five 
test loads between 55,000 Ib. and 100,000 Ib. ee, TO 


. For the purpose of determining the loading range of a testing — 
nai all calibration loads shall be applied so that the resultant 


load shall be as nearly along the axis of the testing machine as is — 
possible. 


be determined by calibration readings taken with proving levers or an elastic calibra- => 
tion device placed so that the resultant load is applied at definite distancesfrom the = 
axis of the machine, and the loading range determined for a series of eccentricities. =o 
In the case of testing machines in which the load reading depends on the hydrostatic 
pressure in a cylinder fitted with a piston the effect of eccentricity of loading is 
most serious when the piston is at the extreme outward en allowable. 
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1016 METHODS OF VERIFICATION OF TESTING MACHINES 
A. Method of Verification by Standard Weights = = =——— 
Method by Standard Weights mare 
6. Standard metal weights of suitable design, finish, and adjust- 
ment shall be placed on the weighing platform of the testing machine 
or upon trays or other supports suspended from the load-measuring 
mechanism in place of the specimen. The weights shall be applied 
in increments and removed in the reverse order. They shall be ar- 
raged symmetrically with respect to the weighing platform, so that 
the center of gravity of the load lies in the vertical line through the 
center of the platform. The applied load and the indicated load 


Cross-head of Testing Machine 


Weighing Table of Testing Machine 
Standard | | 


Weights J 
->nik<-- 


Fic. 1.—Proving Levers. 


shall be recorded for each test load applied, and the error calculated 
from these data. 

Note.—The method of verification by standard weights can be used only on 
vertical testing machines. The total load is limited by the size of the platform and 
the number of weights available. Often twenty weights of 50 lb. each are used, a 
total of 1000 Ib. 

This method of verification is seldom used for any but small testing machines, 
as the loading range does not include the loads for which large machines are used. 


B. Method of Verification by Standardized Proving Levers 
Description of Levers 

7. The arrangement of proving levers for verifying testing ma- 
chines is shown in Fig. 1. The two levers rest on supports on the 
weighing platform of the testing machine. These supports shall move 
easily in a horizontal direction, which insures that the forces at each 
Of the knife edges shall be very nearly vertical. The inner knife 
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edges in each lever bear against a suitable block in the movable head 
of the testing machine. Weight trays or hangers are suspended from 
each of the outer knife edges and these trays or hangers are loaded cee 
with standard weights. The increment of load put on the testing 
machine by the standard weights is the amount of standard weights 
multiplied by the lever ratio m/n, Fig. 1. 


Specifications of Levers 


8. The knife edges, as well as their supports, shall be of hardened 
tool steel. The knife edges shall be ground sharp to an angle of 
90 deg. The load on any knife edge shall not exceed 7000 lb. per 
linear inch. The three knife edges in each lever shall be parallel, 
and their edges shall lie in a plane. Each lever shall have machined 
surfaces in this or in some parallel plane, upon which a spirit level can 
be placed. 


Verification of Levers 


9. The lever ratio of a proving lever shall be determined by the 
use of at least three test loads; the amount of weights used shall not 
be less than the maximum load applied upon one of the arms of a © 
lever in using the levers to verify testing machines. The proving 
lever shall be balanced over its center knife edge with suitable weight _ 
trays suspended from the end knife edges. Standard weights shall 
then be applied to the trays in three steps, corresponding approxi- 
mately to 50, 75, and 100 per cent of the weights available, and the _ 
proving lever shall then be brought to a balance by the use of small 
weights and by observations of the freely swinging proving lever. _ 
From the weights in the two weight trays the lever ratio shall be — 


10. The proving levers shall be placed symmetrically in the _ 
testing machine to be verified and both levers brought as near toa _ 
horizontal position as is feasible, after applying each increment of 
load, by means of the movable head of the testing machine. The _ 
testing machine shall be balanced with the levers in place and the 
weight trays empty. Standard weights shall be applied (or removed) 
in increments, half an increment in (or from) each tray. The weights 
shall be placed symmetrically on the weight trays, with the center oad 
of gravity of the weights over the center of the tray. The applied Rie 
load and the indicated load shall be recorded for each test load 2 
applied, and the error calculated from these data. 

Note.—The method of verification by standardized proving levers is used, at 


the present time, only on vertical testing machines. It is often used up to loads of 
10,000 Ib. 
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C. Method of Verification by Means of an Elastic Calibration Device' 
Design and Workmanship 


11. An elastic calibration device should be so designed and 
constructed that its accuracy is not in danger of being impaired by 
handling, shipping, or ordinary use, and so that parts subject to 
damage, replacement, or removal for storage and shipment can be 
replaced without impairing the accuracy of the device. 

Notse.—This section is non-quantitative in its requirements. It is placed in the 
method for the purpose of calling attention to the fact that an elastic calibrating 


device if improperly designed and constructed may, like any other delicate measuring 
instrument, be damaged and rendered inaccurate by handling and shipping. a 


Shackles and Bearing Blocks iG 


12. An elastic calibration device shall be provided with shackles, 
bearing blocks, or any other necessary fixtures through which the 
load is to be applied to the calibration device. All such fixtures 
should be so designed and constructed that when placed in a testing 
machine in reasonably good condition there shall be no extra-tolerance 
variation of reading due to imperfections in the bearing blocks or in 
the motion of the head of the testing machine. 

Note.—This section is non-quantitative in its requirements. It is placed in 
the method for the purpose of calling attention to the fact that poorly designed 
loading fixtures can render inaccurate the readings of an elastic calibration device. 


Graduation of Scale 


13. (a) The scale of the indicating mechanism shall be uni- 
formly graduated. The distance between any two graduation lines, 
dots, or other dividing marks shall be not less than 0.04 in. nor more 
than 0.10 in. The width of the graduation lines, dots, or other 
dividing marks shall not be more than one fifth of the distance between 
them. The width of the index line or lines shall not exceed the 
width of the graduation lines on the scale. This requirement for 
width of index lines cannot be applied to devices in which the reading 
is taken from the position of the end of a fluid column along a scale 
on a glass tube, and this section shall not be interpreted as barring 
the use of such instruments. 

(b) The difference between the position of any graduation line 
and its correct position on the scale shall not exceed one twentieth 
of the distance between two adjacent graduation lines. 

(c) For each division of the scale, the change in load required 
to change the reading from one graduation line to an adjacent grad- 
uation line shall not exceed one fifth of 1 per cent of the capacity load. 


1 The term “calibration device” shall be interpreted to include solid bars, hollow bars, elastic 
loops, and other members whose elastic deformation can be measured. 
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Label Showing Manufacturer, © 
Number, and Capacity 10 au 
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14. The manufacturer’s name, the capacity load, and the serial 
number of the device shall be legibly marked on some part of the 


15. When using an elastic calibration device to i ca the load 
readings of a testing machine the device should be placed near, or 
preferably in, the testing machine a sufficient length of time before 
the test so that the device and the testing machine shall be at very 


nearly the same temperature. =r 
16. Before taking readings for the Sete verification ofanelastic 
calibration device by means of dead weights or other primary stand- 
ards, the device shall be subjected to a series of cyclic loads varying 
from a minimum load not greater than 2 per cent of the capacity 
load of the device to a maximum load not less than 5 per cent nor | 
more than 10 per cent above the nominal capacity load. This cycle __ 
of loading shall be repeated until either (7) the instrument reading __ 
for the corresponding extreme loads of two successive cycles shall 
not differ by more than one tenth of 1 per cent of the reading for | 
capacity load, or (2) it becomes evident that the difference between 
readings for successive cycles is not diminishing, in which case the 
device is not to be approved for use in calibrating testing machines. 
Elimination of Small Temperature 
Effects due to Stress 
17. To minimize errors due to temperature effects of stress and 
those due to psuedo-elastic action, the time schedule followed when | 
verifying an elastic calibration device should be reported, especially 
in the case of an elastic calibration bar which is loaded in axial ten- _ 
sion or compression; and approximately the same time schedule _ 
should be followed when using the device to calibrate a testing 
Primary Standards for Elastic .cwors 
18. (a) For loads not exceeding 100,000 lb. an elastic calibration — 
device shall itself be calibrated by applying dead weights known to _ 
be accurate within 0.02 per cent. - 
For loads exceeding 100,000 Ib. an elastic calibration device © 
may be calibrated by another elastic calibration device or by a com- 
bination of several elastic calibration devices, or by proving levers! — 


1 The term “proving levers” is not to be interpreted as allowing the use of the lever system of a : - 
wngene lever — machine or of a i scale as a part of a primary standard. t 
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1020 METHODS OF VERIFICATION OF TESTING MACHINES 


and dead weights. In this case the calibrating load applied shall be 
known to be accurate within 0.1 per cent. 


Routine in Calibration of Elasti 


Calibration Device 


19. For any range of test loading which | may be applied in 
calibrating an elastic calibration device there shall be applied at least 
eight test loads, and the difference between any two successive test 
loads shall not exceed one fifth of the difference between the minimum 
and the maximum test loads. The series of test loads shall be applied 
to the elastic calibration device at least three times, and the shackles 
or bearing blocks shall be readjusted before each application of a 
series of loads. 


20. (a) For ordinary use the loading range of an elastic calibra- 
tion device shall be that range of load within which any reading 
under an applied load shall not differ from the average of at least 
three readings under the same load by more than one fifth of 1 per 
cent.' 

(b) The report of the verification of the elastic calibration device 
shall also state the loading range within which no reading varies from 
the average of at least three readings under the same load by more 
than one tenth of 1 per cent. This range shall be designated as the 
Precision Loading Range for the device. 

Temperature Correction for Elastic = oub 

21. In using an elastic calibration device made of steel ee not 
more than 5 per cent of alloying elements, a fairly accurate correction 
for variation in temperature may be made on the basis that the mod- 
ulus of elasticity in tension or compression (or flexure) diminishes by 
0.015 per cent for each degree Fahrenheit increase in temperature. 
For other metals, if the change in the modulus of elasticity with tem- 
perature is known, a correction for temperature should be applied 
to the readings of the instrument. During any calibration of a testing 
machine with an elastic calibrating device, or during the calibration 
of the device itself temperature shall be kept as uniform as possible.” 


1 This means that the report of a standardizing laboratory on an elastic calibration device will 
state within what loading range it may be used, rather than reporting a blanket acceptance or rejection 
of the device. This follows the practice recommended for testing machines. 

? Similar errors due to change of modulus of elasticity with temperature may be present in the 
load-indicating mechanism of a testing machine using a Bourdon gage or other device dependent 


on the elastic deformation of a member. 


\ 
4 
ap 
— 
mi 
Hg i" 
’ 
iat 
| 


AS.T..M. DESIGNATION: 


by Companion Specimen Method — 


be 
Description of Comparison Method Panee 
= | 22. When the direct method of verification of a testing machine 
oe cannot be carried out (as is the case at present with horizontal testing 
“a machines, for example), or when an elastic calibration device is not 
st available, a comparison method of verification may be used. Inthis 
- method the machine to be verified is tested by comparing its indica- 
on tions with the corresponding readings obtained under the same condi- 
‘a tions by the use of another testing machine, especially tested and __ 
lon verified, as specified in Section 23. The method of verification by | 
" comparison shall be carried out by the use of a series of companion _ 
specimens, half of which are to be tested in tension in the machine _ 


Rough Turn Rough Turn 

ice 

Fic. 2.—Companion Specimen. 

- to be verified, and half of which are to be tested in tension in the 

especially verified testing machine which serves as a standard machine. _ 

vy Che general provisions respecting the application of the test loads and © 

b the loading range which are outlined in the direct method of verifying _ 
y testing machines (Sections 3, 4 and 5) shall apply to the verification _ 

re. 

a: of testing machines by the comparison method, so far as is practicable. — 

ied Requirements for Testing Machines Made 

ing Used for Verifying Other Machines ~~ 2 

ion 23. (a) A testing machine which is to _ used as the standard 

, for verifying other testing machines shall itself be verified by a special 

will test, in which the verification is carried out twice. The loading range 

tion shall be determined by the tolerance of +1 per cent (Section 27). 

or For the loading range established, the differences in indications found — 


in the two tests of the renee machine shall not exceed 0.25 per 
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(b) In verifying testing machines by the companion specimen 
method, corrections shall be applied to the indications of the standard " 
machine and these corrections shall be based on the average correction 
obtained in the two tests used in its verification. 


Test Specimens 

24. (a) For each test load, eight or more tension test specimens 
shall be cut from soft rolled or drawn steel and numbered consecu- 
tively, as in Fig. 2 (a). 

(b) The tensile strength of the steel shall be determined by a 
preliminary test and the sets of specimens for the comparison test 
shall have such nominal cross-sectional areas as will give, approxi- 
mately, the loads required. The form of the specimen shall be as 
shown in Fig. 2 (0). The ends may be threaded, or otherwise ma- 
chined, to fit holders, but it is recommended that those specimens 
shipped to another laboratory be left with cylindrical ends. The 
actual value of “‘d” (Fig. 2 (b)) for each specimen shall be determined 
by means of a micrometer. 

Note.—It should be noted that the standard tension test specimen, 0.5 in. in 
diameter and having a 2-in. gage length, satisfies the requirements for a specimen 
for the verification of a testing machine by the comparison method. See Fig. 9 of the 
Standard Methods of Tension Testing of Metallic Materials (A.S.T.M. Designation: 
E 8) of the American Society for Testing Materials.' 
Method of Procedure 

25. (a) The specimens having odd numbers shall be tested in 
the machine to be verified and those having even numbers in the 
standard testing machine. The tensile strength only shall be 
determined. 

(b) The speed of the testing machine, by which is meant the 
speed of the pulling head when the machine is running idle with no 
specimen in the machine, when testing verification specimens shall 
be approximately the same for both the standard testing machine 
and the machine being verified. The speed shall be the slowest 
speed that can be obtained on both machines; in any case the speed 
shall not exceeri 1 in. per minute per inch of diameter of companion 
specimen. 

(c) When testing companion specimens, especial care shall be 
taken to maintain the weighing beam of the testing machine in 
equilibrium as the tensile strength of the specimen is approached. 
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en It is recommended that a mark be placed at the middle of the trig a 
rd loop and that a pointer be placed on the beam for verification tests, 
on and that the pointer be kept as nearly on the mark as possible. 


Computation of Error 
26. (a) The average tensile strength (in pounds per square 
ns inch) of the odd-numbered specimens, multiplied by the nominal _ 


u- area of cross-section, shall be considered a measure of the indicated © 
load, and the average tensile strength of the even-numbered speci- _ 
a mens, multiplied by the nominal area of cross-section, shall be con- 
st sidered a measure of the applied load. The error shall be calculated . 
xi- from these data. 
as (b) If the tensile strength (in pounds per square inch) of any © 
a- companion specimen varies more than 1 per cent from the mean of _ 
ns the group with which it is tested, its tensile strength shall not be _ 
he used in computing the error of the testing machine. If more than — 
ed one specimen in the odd-numbered group or more than one specimen 


in the even-numbered group exceeds the allowable variation in tensile _ 
strength, all the specimens shall be discarded and another set 


in 

en prepared. 

he 

mn: TOLERANCES FOR TESTING MACHINES THAT MEASURE Loap 

fi 

Tolerance Within Loading Range of a 

in 27. The error for loads within the loading range of a testing by 

he machine shall not exceed 1 per cent. 

be Nore.—This means that the report of the verification of a testing machine will 
state within what loading range it may be used, eal than reporting a blanket eo) 

he acceptance or rejection of the machine. : : 

10 Corrections 

ull 28. The indicated load of a testing machine shall not be cor- 

ne rected either by calculation or by the use of a calibration diagram to ats 

st obtain values within the required tolerance. a 

ed 

Tre INTERVAL BETWEEN VERIFICATIONS 
Time Interval Between Verifications aie re 

be 29. It is recommended that testing machines, when in constant 

~ use, be verified at intervals of six months and, when used inter- ip 

d. mittently, at intervals of two or three years. Testing — Oy 
shall, however, be verified immediately after making repairs or adjust 

i ments of the weighing mechanism, and whenever there is reason to. 

doubt the accuracy of the results, without regard 1 to the time interval ov 
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AND CERTIFICATES 


A clear and complete report shall be prepared of each veri- 


dailies of a testing machine. This report shall state the method of 
verification used, and shall give the serial numbers and the names of 
manufacturers of all apparatus used in carrying out the verification. 
It shall state how and by whom and when the calibration of the 
apparatus used in verifying the testing machine was made, the load- 
ing range, and the “precision” loading range of the calibration 
apparatus, and of the testing machine. 


Certificates 

31. A certificate giving the manufacturer’s serial number and 
a brief description of the testing machine, the manufacturer’s name, 
the date of verification, and the loading range, shall be signed by the 
person responsible for the maintenance of the testing machine, and 
this certificate shall be posted it in plain” of a a person operating 
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a) 


Tentative revisions of A.S.T.M. Standards are printed for 
one or more years with a view of eliciting criticisms, of which 
the committee concerned will take due cognizance before recom- 
mending final action. 

Members of the Society and others are invited to direct 
written criticisms of any of these Tentative Revisions to the 
officer of the appropriate committee, whose name and address 
appear in the footnote in connection with each revision. 
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‘TENTATIVE REVISIONS OF AS.T.M. STANDARDS 
a: tural 
ae: Revision of Standard Specifications for Struc Steel for Bridges (A.S.T.M. 


is The Tentative Specifications for Steel for Bridges (A 7-33 T)* 
are in effect a tentative revision of and are intended to replace when 
adopted the present Standard Specifications A 7 — 33. 


Revision of Standard Specifications for Structural Steel for Buildings 
(A.S.T.M. Designation: A 9 — 


Rhee The Tentative Specifications for Steel for Buildings (A 9 - 33 T)* 
are in effect a tentative revision of and are intended to replace when 
adopted the present Standard Specifications A 9 — 33. 


Revision of Standard Specifications for Quenched-and-Tempered Carbon- 
Steel Axles, Shafts, and Other Forgings for Locomotives and Cars 
(A.S.T.M. Designation: A 19 


Section 5.—Change from its present form: namely, at ex 


5. (a) Unless otherwise specified by the purchaser, all forgings over 7 in. 
in diameter shall be bored, and all axles, shafts and similar forgings shall be 
rough-turned all over. The boring shall be done before quenching. 

(b) If boring is specified, the diameter of the hole shall be at least 20 per 
cent of the maximum outside diameter or thickness of the forging, exclusive 
of collars and flanges. 


to read as follows: 


5. (a) Unless otherwise specified by the purchaser, all axles, shafts and 
similar forgings having a minimum diameter over 7 in. shall be bored. The 
boring shall be done before quenching. 

(6) In the case of boring, the diameter of the hole, unless otherwise speci- 
fied, shall be at least 20 per cent of the maximum outside diameter of the 


forging, exclusive of collars and flanges. 
Revision submitted, June, 1931. 


Revision of Standard Specifications for Quenched-and-Tempered Alloy- 
‘Steel Axles, Shafts, and Other Forgings for Locomotives and Cars 
(A.S.T.M. Designation: A 63 
Section 5.—Make the same change in this section as recommended 
in Section 5 of Specifications A 19 — 27 above. 
Revision submitted, June, 1931. 


11933 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. H. P. Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. 


See p. 519. . - i 
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1028 TENTATIVE Revisions OF A.S.T.M. STANDARDS 


Revision of Standard Specifications for Cold-Drawn Steel Wire for Concrete 
Reinforcement (A.S.T.M. Designation: A 82 — 33):! 
Section 4.—Change the table of minimum requirements appear- 
ing in Paragraph (a) to read as follows by the addition of the italicized 
words and figures: 


Yield point, per cent of observed tensile strength............... 80 ; 


Add the following as a new Paragraph (c), relettering the present 
Paragraph (c) as Paragraph (d): 


(c) The yield point shall be determined by the drop of the beam or halt 
in the gage of the testing machine. In case no definite drop of the beam or 
halt in the gage is observed until final rupture occurs, the test shall be construed 
as meeting the requirement for yield point in Paragraph (a). 

Revision submitted, June, 1933. 

Section 8.—Change this section from its present form: namely, 


8. The diameter of the wire shall not vary more than 0.003 in. from the 


size ordered. 
to read as follows: 

8. The dimensions of the wire, on any diameter, shall not vary more than 
0.003 in. from the specified nominal diameter. The difference between the 
maximum and minimum diameters, as measured on any given cross-section 
of the wire, shall not be greater than 0.003 in. 

Revision submitted, June, 1933. 


Revision of Standard Specifications for Lap-Welded and Seamless Steel and 
Lap-Welded Iron Boiler Tubes (A.S.T.M. Designation: A 83 — 33):' 


__ Section 17.—Change this section from its present form: namely, 


17. The name or brand of the manufacturer, the grade of material from 
which it is made, whether lap-welded steel or iron, and the hydrostatic pressure 
in pounds at which it was tested shall be legibly stenciled on each tube. 


17. (a2) The name —s brand - the manufacturer, the grade of material 
from which it is made, whether seamless or lap- welded, and whether steel or 
iron, together with the hydrostatic pressure in pounds at which it was tested, 
shall be legibly stenciled on each tube 1} in. in outside diameter and over, 
provided the length is not under 3 ft. 

(b) On tubes less than 1} in. in diameter and on all tubes under 3 ft. in 
length, the name or initials or brand of the manufacturer shall be legibly 
stenciled or indicated on a sticker applied on each tube. 

Revision submitted, June, 1933. 


11933 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. H. P. Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assn., 33 N. 
La Salle St., 
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oe TENTATIVE Revisions oF A.S.T.M. STANDARDS 


te Revision of Standard Specifications for Carbon-Steel Castings (A.S.T.M. bi ; 

Designation: A 27 — 24): 
. The Tentative Specifications for Carbon-Steel Castings for 
; Industrial, Railroad and Marine Uses (A 154-33 T)* are in effect 

a tentative revision of and are intended to replace when adopted the __ 
+4 present Standard Specifications A 27 — 24 and A 87 — 27. 

Revision of Standard Specifications for Carbon-Steel Castings for Railroads 
at (A.S.T.M. Designation: A 87 — 27):' 

The Tentative Specifications for Carbon-Steel Castings for 
tt Industrial, Railroad and Marine Uses (A 154-33 T)? are in effect a : - - 
- tentative revision of and are intended to replace when adopted the 
ed present Standard Specifications A 27 — 24 and A 87 — 27. 

Revision of Standard Specifications for Chilled Cast-Iron Wheels ASTM. 

Designation: A 46 24): ~ 
The Tentative Specifications for Chilled-Tread Cast-Iron Wheels 
wa (A 46 — 30 T)* are in effect a tentative revision of and are intended to 

a. replace when adopted the present’Standard Specifications A 46 — 24. , 


Revision of Standard Specifications for Zinc-Coated (Galvanized) Iron or “pe 
an Steel Farm-Field and Railroad Right-of-Way Wire Fencing (A.S.T.M. i so 
Designation: A 116 — 30): 
The Tentative Specifications for Zinc-Coated (Galvanized) Iron 
or Steel Farm-Field and Railroad Right-of-Way Wire Fencing (A116- 
id 32 T)® are in effect a tentative revision of and are intended to replace _ 
when adopted the present Standard Specifications A 116 — 30. 


y Revision of Standard Specifications for Zinc-Coated (Galvanized) Iron or : 
m _ _§teel Barb Wire (A.S.T.M. Designation: A 121 — 30): 
The Tentative Specifications for Zinc-Coated (Galvanized) Iron 
a3 or Steel Barb Wire (A 121-32 T)® are in effect a tentative revision ae 
at of and are intended to replace when adopted the present Standard © a 
al Specifications A 121 — 30. ) 
or 11933 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should — 
d, be directed to Mr. H. P. Bigler, Secretary of Committee A-1 on Steel, Rail Steel Bar Assa., 33 N. _ 
La Salle St., Chicago, Ill. 

2 See p. 544. 
in 31933 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 


be directed to Mr. W. H. Rother, Secretary of Committee A-3 on Cast Iron, 1543 Fillmore Ave., 
ly Buffalo, N. Y. : 
4 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 976 (1930); also 1933 Book of oe 

A.S.T.M. Tentative Standards, p. 159. = 

§ 1933 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 

ld be directed to Mr. James Aston, Secretary of Committee A-5 on Corrosion of Iron and Steel, Carnegie 
N. Institute of Technclogy, Pittsburgh, Pa. ms, 
6 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, pp. 599, 606 ad also 1933 Book of 
A.S.T.M. Tentative Standards, pp. 128, 125. 
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1030 TENTATIVE Revisions oF A.S.T.M. STANDARDS 


Revision of Standard Methods of Chemical Analysis of Ferro-Alloys (A.S.T.M. 
Designation: A 104 — 27):' 


‘The Tentative Methods of Chemical Analysis of Ferrotungsten 
and Ferromolybdenum (A 104-32 T)* are in effect a tentative 
revision of and are intended when adopted to be incorporated in 
the present Standard Methods A 104 — 27. hiseny 


Revision of Standard Methods of Chemical Analysis of Manganese Bronze 
(A.S.T.M. Designation: B 27 — 19): 


Under the Determination of Manganese by the Persulfate Method, 
change the description under Method from its present form: namely, 


In a 250-cc. Erlenmeyer flask dissolve 1 g. of bronze in 24 cc. of the “solution 
for dissolving.” Allow to stand on a steam bath or hot plate until entirely 
dissolved, and until the oxides of nitrogen are expelled. Add 15 cc. of AgNO; 
solution and 20 cc. of ammonium persulfate and leave on the steam bath until 
the solution has developed a full permanganate color and no bubbles can be seen 
to come off when the flask is given a whirling motion. Cool to below 25° C. in 
running water, and add 50 cc. of cold water. Titrate with standard sodium- 


arsenite solution to the disappearance of the pink color. “haba ‘adn aalgst 


to read as follows: 


ia Adjust the size of sample to the expected percentage so that the portion 

taken does not contain more than 0.002 g. manganese. Place it in a 250-cc. 
Erlenmeyer flask with 24 cc. of the “solution for dissolving” and heat until 
solution is complete. Boil until oxides of nitrogen are expelled. Dilute to 
100 cc. with boiling-hot water, add 20 cc. of AgNO; solution and 30 cc. of the 
persulfate solution, then remove to a moderately warm place to stand for a 
few minutes for complete development of the permanganic acid. Cool to 
below 25° C., and titrate with the standard arsenite solution to the disappear- 
ance of the pink color. 


: Revision submitted, June, 1928. 


‘Revision of Standard Methods of Chemical Analysis of Brass Ingots and 
ea Sand Castings (A.S.T.M. Designation: B 45 — 27):* 

c The Tentative Method of Determination of Phosphorus in 
Copper-Base Alloys in Ingot Form for Sand Castings (B 45 - 33 T)4 
is in effect a tentative revision of and is intended when adopted to 

z. incorporated in the present Standard Methods B 45 — 27. 


‘ 11933 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 
be directed to Mr. Charles McKnight, Secretary of Committee A-9 on Ferro-Alloys, The International 
Nickel Co., 67 Wall St., New York City. 

G 2 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 641 (1932); also 1933 Book of 

.S.T.M. Tentative Standards, p. 173. 

: #1933 Book of A.S.T.M. Standards, Part I. Criticisms of this revision are solicited and should 

my be directed to Mr. E. E. Thum, Secretary of Committee B-2 on Non-Ferrous Metals and Alloys, 

te Metal Progress, 7016 Euclid Ave., Cleveland, Ohio. 


| 
| | | 
} 
| 
| 
it 
| 
} 
. 


TENTATIVE Revisions or A.S.T.M. STANDARDS 1031 


Revision of Standard Specifications for Hydrated Lime for Structural Purposes 
(A.S.T.M. Designation: C 6 - 31):! 


Section 12.—Change the second and fifth paragraphs from their 
present form: namely, 


The lime shall be made into a stiff putty with water and permitted to 
soak over night. It shall be molded in a ring such as is used with a Vicat 
needle, resting the specimen on a glass plate. 

If the penetration is less than standard, the sample may be removed from 
the mold, mixed with more water, and retested. If the penetration is more 


war 


than standard, the sample shall be discarded and a new one prepared. 


to read respectively as follows: 


The lime shall be made into a stiff putty with water, stirred vigorously 
with a trowel or spatula for three minutes and permitted to soak over night. 
It shall be stirred vigorously with a trowel or spatula for three minutes, molded 
in a rubber ring such as is used with a Vicat needle, resting the specimen on a 
glass plate. 

If the penetration is less than standard, the sample may be removed from 
the mold, mixed with more water, stirred vigorously with a trowel or spatula 
for three minutes, and retested. If the penetration is more than standard, the 
sample shall be discarded and a new one prepared. 

Revision submitted, June, 1925. 


Section 18.—Change the first paragraph to read as follows by the 
addition of the italicized words: 


13. Plasticity shall be determined by means of the apparatus shown in 
Fig. 1 as follows: Three hundred grams of the sample shall be mixed with 
enough water to form a thick putty and stirred vigorously for 3 minules with a 
trowel or spatula. After aging in a vessel covered with a damp cloth for not 
less than 16 nor more than 24 hours, this putty shall be stirred vigorously for 
3 minutes with a trowel or spatula and adjusted to standard consistency, as 
defined in Section 12, with a permissible variation of =5 mm. 

Revision submitted, June, 1928. 


Revision of Standard Specifications for Cement-Concrete Sewer Pipe 
(A.S.T.M. Designation: C 14 24):* 


Section 1.—Add the following footnote: 


Caution.—The consumer or purchaser is cautioned against using cement- _ 
concrete pipe where the sewage shows an acid reaction. 


Revision submitted, June, 1924. 


11933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited ard should — 


be directed to Mr. W. V. Brumbaugh, Secretary of Committee C-7 on Lime, 927 Fifteenth St., N. W., 
Washington, D. C. 

21933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. M. W. American Concrete 
Pipe Assn., 33 W. Grand Ave., Chicago, Ill. 
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1032 TENTATIVE Revisions oF A.S.T.M. STANDARDS 3 


Revision of Standard Specifications for Clay Fire Brick for Malleable Furnaces 
7 with Removable Bungs and for Annealing Ovens (A.S.T.M. Designation: 
C 63 28):! 

ar These specifications contain requirements for softening point of 
, clay refractories. Since this property of fire clay, fire brick and silica 


- cement is now known as pyrometric cone equivalent it is proposed 


that the term “softening point” as it appears in these specifications 
{ be changed to read “pyrometric cone equivalent.” 
Revision submitted, June, 1933. 


" Revision of Standard Specifications for Clay Fire Brick for Stationary Boiler 


Service (A.S.T.M. Designation: C 64 — 28): 
Make the same change in these specifications as is recommended 


‘ in Specifications C 63 — 28 above. 
Revision submitted, June, 1933. 


, Revision of Standard Specifications for Clay Fire Brick for Marine Boiler 
Service (A.S.T.M. Designation: C 65 — 28):' 
Make the same change in these specifications as is recommended 
in Specifications C 63 — 28 above. 


Revision submitted, June, 1933. 


Revision of Standard Method of Test for Refractory Materials Under Load 
at High Temperatures (A.S.T.M. Designation: C 16 - 20): 
Section 2 (d).—Add the following as a second paragraph of the 
_ present Paragraph (d): 
If the optical pyrometer is used, observations shall be made by sighting 
into a refractory tube having a closed end in the same relative position to the 


test specimen as that specified for the thermocouple. 
Revision submitted, June, 1933. 


Revision of Standard Method of Test for Softening Point of Fire-Clay Brick 
(A.S.T.M. Designation: C 24 — 33): 
Title—Change the title of this method to read as follows, by the 
addition of the italicized words and the omission of those in brackets: 
Standard Method of Test for [Softening Point] Determining the Pyrometric 
Cone Equivalent of Fire-Clay and Fire Brick. 
Revision submitted, June, 1931. 
It is also proposed that the term “Orton cones” as it appears in 
this method be changed to read “Standard Pyrometric Cones.” 


Revision submitted, June, 1933. 


11933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. C. E. Bales, Secretary of Committee C-8 on Refractories, Ironton Fire Brick Co., 
Ohio. 
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“a _ TENTATIVE Revisions oF A.S.T.M. STANDARDS 1033 
Section 1.—Change the scope of this method from its present 
form: namely, 
nt of 1. The object of this test is to determine the softening point of fire- clay 
vee brick, by comparison of test cones with standard Orton pyrometric cones heated 
on in a suitable furnace. 
se 
are to read as follows: 


1. This method is intended for determining the pyrometric cone equivalent 
of fire clay, fire brick, silica cement and ground fire clay by comparison of test 


1933. 


scribed. 
Boiler Revision submitted, June, 1931. 
nded Section 3 (a).—Change the description of the test cones from its 
; present form: namely, 
1933. 3. (a) The sample thus prepared shall be thoroughly mixed and, after the 
addition of sufficient dextrine or glue and water, shall be formed into test cones 
Boiler in a metal mold in the shape of tetrahedrons measuring 5 mm. (3% in.) on the 
sides at the base and 25 mm. (1 in.) high. 
nded to read as follows: 
3. (a) The dried sample shall be thoroughly mixed and after the addition of 
1933. sufficient dextrine, glue, gum tragacanth or other alkali-free organic binder and 
water, shall be formed into test cones in a metal mold in the shape of tetrahedrons 
Load 8 mm. (+ in.) on the sides at the base and 25 mm. (1 in.) in height. 
aS Revision submitted, June, 1931. 
f the Appendix.—Add the following cone temperature table as 
Appendix to these methods: 
hting The Temperature corresponding with the end points of those Standard Pyro- at F 
0 the metric Cones, which are used in connection with refractories, are as follows: ie 
Enp Point Enp Point 
1933. ConE Dec. Cent. Dec. Faure. Dec. Cent. Dec. Faur. 
No. 1435 2615 2984 
Brick . 16.. 2669 3002 
2687 3056 
. 18. 2714 No. 3092 
y the 2768 + 3173 


kets: 2786 3200 
2876 No. 3245 
3290 
931. » 3308 

2939 3335 


Note.—These temperatures, which were determined by Fairchild and Peters* 
for a heating rate of 150° C. per hour for cones Nos. 15 to 20, and of 100° C. per ond 
933. for cones Nos. 23 to 38, other conditions being the same as specified, apply satis- 

factorily for all the conditions of this test method, but do not apply to conditions — 
— of the commercial firing and use of refractory materials. 
* Fairchild and Peters, “ Journal, Am. Ceramic Soc., Vol. 9, 
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Section 5.—Add to the table of heating rates following Paragraph 
(a) the following requirements for cones Nos. 36, 37 and 38, not 
heretofore provided for: 


4 Time interval to cone 36 


Revision submitted, June, 1932. 


Section 6.—Change the expression, “softening point” as it appears 
in this section to read ‘‘pyrometric cone equivalent.” 


Revision submitted, June, 1933. 


Revision of Standard Definitions for Clay Refractories (A.S.T.M. Designation: 

C 27 - 28): 

These definitions contain requirements for softening point of 
clay refractories. Since this property of fire clay, fire brick and silica 
cement is now known as pyrometric cone equivalent it is proposed that 
the term “softening point” as it appears in these definitions be 

changed to read “pyrometric cone equivalent.” 


7 Revision submitted, June, 1933. 


i of Standard Definitions of Terms Relating to Refractories (A.S.T.M. 

Designation: C 71 

Several definitions of terms published under the title “‘ Tentative 
Definitions of Terms Relating to Heat Transmission of Refractories 
¢ 71-31 T)’* are intended to be added when adopted to the 

"present Standard Definitions C 71-31. 


_ Revision of Standard Definitions of Terms Relating to the Gypsum Industry 
(A.S.T.M. Designation: C 11 — 28):° 


Several definitions of terms published under the title ‘Tentative 
Definitions of Terms Relating to the Gypsum Industry (C 11 — 31 T)’” 


are intended to be added when adopted to the present Standard 
Definitions C 11-28. 


11933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. C. E. Bales, Secretary of Committee C-8 on Refractories, Ironton Fire Brick Co., 
Ironton, Ohio. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 31, Part I, pp. 779, 749 (1931); also 1933 Book 
of A.S.T.M. Tentative Standards, pp. 373, 311. 

. 3 1933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
a be directed to Mr. H. J. Schweim, Secretary of Committee C-11 on Gypsum, Gypsum Assn., 211 W. 
‘ Wacker Drive, Chicago, Ill. 


| TENTATIVE Revisions oF A.S.T.M. STANDARDS 
|) 
; 
| 
} 
| 
i 
4 
| 
f 
itm 


‘TrENTATIVE ReEvistons or A.S.T.M. 


Revision of Standard Definition of the Term Sand (A.S.T.M. Designation: 
C 58 28):! 
_ The Tentative Definition of the ‘Term Aggregate (C 58 — 28 T)? 
is intended to be included, when adopted, with the present Standard 
Definition C 58-28. 
Revision of Standard Definitions of Terms Relating to Structural Clay Tile 
(A.S.T.M. Designation: C 43 - 31):* 
The Tentative Definitions of Terms Relating to Structural Clay © 
Tile (C 43 — 33 T)‘ are in effect a tentative revision of and are intended 
to replace when adopted the present Standard Definitions C 43 - 31. 


Bearing Wall Tile (A.S.T.M. Designation: C 34 — 31):° 
The Tentative Specifications for Structural Clay Load-Bearing 
Wall Tile (C 34-33 T)® are in effect a tentative revision of and are 
intended to replace when adopted the specification requirements in 
the present Standard C 34-31. <7) 
Revision of Standard Specifications and Tests for Structural Clay Fireproofing, p 
Partition and Furring Tile (A.S.T.M. Designation: C 56 - 31): oe = 
The Tentative Specifications for Structural Clay Non-Load- 
Bearing Tile (C 56-33 T)® are in effect a tentative revision of and = 
are intended to replace when adopted the specification requirements ist 
in the present Standard C 56 - 31. . 
Revision of Standard Specifications and Tests for Structural Clay Floor Tile = 
(A.S.T.M. Designation: C 57 - 31):* 
The Tentative Specifications for Structural Clay Floor Tile ‘a 
(C 57-33 T)’ are in effect a tentative revision of and are intended a 
to replace when adopted the specification requirements in the present 1G ig 
Standard C 57 - 31. 
Revision of Standard Definitions of Terms Relating to Timber Preservatives 
(A.S.T.M. Designation: D 324 — 33) :* 
The following definition of the term “water-gas tar” is intended 
when adopted to be added to the Standard Definitions D 324-33: 


Water-Gas Tar.—Tar produced in the manufacture of carbureted water 
gas by the decomposition of petroleum oil by heat in the presence of blue gas. 


11930 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should — 
be directed to Mr. R. E. Hess, Secretary of Committee E-8 on Nomenclature and Definitions, 260 
S. Broad St., Philadelphia, Pa. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 28, Part I, p. 835 (1928); also 1933 Book of 
A.S.T.M., Tentative Standards, p. 457. 

31933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. F. E. Emery, Secretary of Committee C-10 on Hollow Masonry Building Units, 
Structural Clay Tile Assn., 8 W. 40th St., New York City. 

4 See p. 682. 5 See p. 674. 6 See p. 671. 7 See p. 667. 

$1933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. J. A. Newlin, Secretary of Committee D-7 on Timber, U. S. Forest Destusts 
Laboratory, Madison, Wis. 
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1036 TENTATIVE Revisions OF A.S.T.M. STANDARDS 


Revision of Standard Specifications for Basic Carbonate White Lead (A.S.T.M. 
Designation: D 81 — 


Section 2. (a) Dry Pigment.—Change this section to read as fol- 
lows by the omission of the words in brackets and the addition of the 
italicized word: 


2. (2) Dry Pigment.—The pigment [shall be the product made from 
metallic lead and] shall have a composition [corresponding approximately to] 
approximating the formula 2PbCO;.Pb(OH).. It [shall be thoroughly washed 
after corroding], shall be free from impurities [and adulterants], and shall meet 
the requirements given in Section 3. 

Revision submitted, June, 1932. 


Section 3.—Add the following to this section as a new Para- 
graph (e): 

(e) Semipaste Containing Volatile Thinner—The semipaste shall not be 
caked in the container and shall be readily stirred to a uniform mixture which 
shall mix readily with oil, turpentine, or mineral spirits to form a smooth paint of 
brushing consistency. The odor of the semipaste, as taken from the container, 


while drying or after drying, shall be not abnormally pungent or disagreeable. 
_ The semipaste shall conform to the following requirements: .. 
7 MAXIMUM MINIMUM 
Pigment, per cent 87.5 
"i Linseed oil, per cent 
ae Volatile matter* and moisture, per cent 


of Moisture, per cent 
Coarse particles and skins (total residue retained on 
a No. 325 sieve), per cent of the dry pigment.. 1.5 


* The volatile matter shall be turpentine, mineral spirits, or any mixture thereof. 
Revision submitted, June, 1933. 


Revision of Standard Methods of Routine Analysis of White Linseed Oil 
Paints (A.S.T.M. Designation: D 215 — 29):! 


Testing Non-Volatile Vehicle-—At the end of Section A, Prepara- 
tion of Fatty Acids, add the following new paragraph: 


Instead of the preceding method the following procedure may be used, 
especially with samples that give trouble by the former: To about 50 g. of 
paint in a porcelain casserole, add 30 cc. of aqueous 30 per cent NaOH and 125 
ce. of ethyl alcohol, mix and evaporate on steam bath until residue is dry. 
Transfer to a 400-cc. beaker and boil with 200 cc. of water, add H:SO, (sp. gr. 
1.2) (25 cc. in excess), boil, stir, filter through large coarse paper, and drain. 
Scrape mass into a flask, shake violently with ether, centrifuge, decant into a 
separatory funnel, and wash with small amounts of water until free of H:SQ,. 
Transfer ether solution to dry flask and leave over about 40 g. of anhydrous 
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sodium sulfate until ether layer is clear. Decant the clear solution through . 
filter paper into a dry 100-cc. flask. Pass a rapid current of dry air into the ~ 
mouth of the flask and heat to a temperature below 75° C. on a dry hot plate 
until the ether is entirely removed. The fatty acids prepared as above should 
be kept in a stoppered flask and examined at once. 
Revision submitted, June, 1932. 

Under Section (2), Mixed or Composite Pigments, in the para-~ _ 
graph on Insoluble Matter, add the following sentence between the 
fourth and fifth sentences from the end of the first paragraph: 


In order to make sure that practically no silica is occluded by the BaSO, 
as finally weighed, especially with pigments high in siliceous matter, the fol- — 
lowing step may be taken at this point: Evaporate the HCI solutionto dryness, __ 
and heat at about 150° C. for one-half to one hour; moisten the residue with 
concentrated HCl, dilute with 100 cc. of hot water, boil a few minutes, filter 
hot through paper, and wash thoroughly with hot water. 

Revision submitted, June, 1932. 

Also under (2) Mixed or Composite Pigments, in the second para- 
graph under “Total Lead (Antimony),” change the seventh sentence — = ves 
to read as follows by the addition of the italicized words and the 13% be 
omission of those in brackets: 


{Moisten the residue with a few drops of HCl,] To the residue add sufficient = 


add about 50 cc. of hot water, boil a few minutes, filter hot through paper, and BS 
wash with hot water until washings give no test for lead. 


Revision submitted, June, 1932. 
In the procedure for Total Zinc under B. Quantitative Analysis, = 
(2) Mixed or Composite Pigments, change Paragraph (d) to read as 
follows: 


(d) With pigments containing ZnO and ZnS, the ZnO may be determined 
as follows: Weigh accurately 1 g. of the pigment, transfer to a 250-cc. beaker, _ 
moisten with alcohol, add about 100 cc. of 1 to 3 per cent acetic acid, stir vigor- 
ously but do not heat, cover, and let stand for 18 hours, stirring once every __ 
5 minutes for the first half hour. Filter, wash with 1 to 3 percent aceticacid 
followed by water until the washings give no test for zinc with K,Fe(CN), 
solution. Dilute the clear filtrate to about 200 cc. with water, add 30 cc. of it 
HCl (1:2), and a small piece of litmus paper; add strong NH,OH until slightly oe 
alkaline, render just acid with HCl, then add 3 cc. of concentrated HCl, heat — 
nearly to boiling, and titrate with K,Fe(CN). solution as above. Calculate i 
this result to Zn, subtract from total Zn, and calculate the difference to ZnS. a4" 
(Any ZnCO, or ZnSO, is included in the ZnO.) 


Revision submitted, June, 1932. 
In the last sentence of the fourth paragraph at the end of the 
methods change the footnote to the procedure of the Federal Speci- 
fications Board to read as follows: 


Federal Specifications Board, Federal Specification TT-P-36 for Paints; 
Lead-Zinc Base, Ready-Mixed and Semipaste, White and Tinted, p. 2: “The 
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total lead dissolved in dilute acetic acid and hot ammonium acetate, weighed 
as lead sulfate, and this weight multiplied by the factor 0.883 shall be considered 
white lead. It is not possible to determine the amount of lead carbonate and 
lead sulfate when carbonates or sulfates or other metals, such as calcium, are 
present. Also neither basic lead carbonate nor basic lead sulfate are definite 
compounds. The factor to convert PbSO, to (PbCO;),Pb(OH), is 0.854, to 
convert PbSO, to PbSO,PbO is 0.868, and to convert PbSO, to (PbSO,):PbO 
is 0.913. The arbitrary factor used under this specification is the mean of the 
largest and smallest of these factors.” ;. 
Revision submitted, June, 1932. 

Revision of Standard Methods of Routine Analysis of Yellow and Orange 
Pigments Containing Chromium Compounds, Blue Pigments and Chrome 
Green (A.S.T.M. Designation: D 126 — 27):! 


--Under General Methods add the following paragraph as a new 
Section 1, renumbering the present sections accordingly: 


1. Treatment of Sample.—Dry pigments if lumpy or not finely ground shall 
be ground to a fine powder for analysis. Large samples may be thoroughly 
mixed and a representative portion taken and powdered, if lumpy or not finely 
ground. The sample in all cases shall be thoroughly mixed before taking 
portions for analysis. Extracted pigments shall be ground to a fine powder, 
passed through a No. 80 sieve to remove any skins, and thoroughly mixed. 
The weighed portions of extracted pigments should be moistened with a little 
alcohol before adding reagents for analysis. All samples shall be preserved in 
stoppered bottles or containers. 

ioe 4 Revision submitted, June, 1932. 


Section 7.—Change the ninth sentence to read as follows by the 
addition of the italicized words and figures and the omission of the 
words in brackets: 

[Render an aliquot portion acid with H.SO,, boil to expel any free oxygen, 
cool,] Boil an aliquot portion vigorously for 10 to 15 minutes to expel H:0:, cool, 
acidify with H,SO,, add an excess of standard (NH,).Fe(SO,):.6H,O solution 
and titrate back with 0.1 N K,Cr,0, solution, using K,Fe(CN). as outside 
indicator. 

Revision submitted, June, 1932. 

Also in this section change the second from the last sentence in 
the first paragraph to read as follows by the addition of the italicized 
words and the omission of those in brackets: 


If iron or aluminum are not to be determined or are present in negligible 
amounts, the first NH,OH precipitate may be dissolved in dilute HCI, oxidized 
with Na,O2, [acidified with H.SO,, boiled,] boiled vigorously for 10 to 15 minutes 
to expel H.O., cooled, acidified with H,SO,, and CrO, determined volumetrically. 


Revision submitted, June, 1932. 
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Section 1/.—In the third sentence change “20 to read ‘25 cc.” 


sf a Revision submitted, June, 1932. 


Section 22.—Change from its present form: namely, 


22. Make the test for water-soluble matter in accordance with Section 11. 7 i 


to read as follows: 


22. Transfer 2.5 g. of the pigment to a graduated 250-cc. flask, fill to the | 
mark with water and stopper. Shake vigorously and let stand at room tem- 
perature for not less than 15 hours, shaking vigorously from time to time. 
Then let settle, filter through a dry filter paper and discard the first 25 cc. of 
the filtrate. Transfer 100 cc. of the clear filtrate to a weighed dish, evaporate __ 
to dryness on a steam bath, dry for one hour in an oven at 105 to 110°C., cool 
and weigh. Calculate the percentage of water-soluble matter. 7 

Revision submitted, June, 1932. 


Section 38.—Change to read as follows by the addition of the 
italicized words: 


38. On a separate sample determine the sulfate directly with Na,CO, as 
in the preceding paragraph, without any preliminary treatment with bromine = 
water or nitric acid. 

Revision submitted, June, 1932. 


Section 58.—Change the reference from “Section 11” to read 


MetHops OF ANALYSIS OF CHROME OxIDE GREEN 


Chrome oxide green is practically pure sesquioxide of chromium (Cr.0;) 
without any admixture. 


Moisture 


Water-Soluble Matter 
56. Determine water-soluble matter in accordance with Section 11. 


ble | Total Chromium 


red 57. Mix thoroughly about 0.25 g. (accurately weighed) of the sample with 
ites approximately 5 g. of sodium peroxide (containing at least 90 per cent Na,O:) 
ly. in a 30-cc. pure iron crucible (ordinary iron crucibles may contain some 
r, chromium and manganese) and fuse carefully over a gas flame. Five minutes 
fusion at a low red heat after the mass has melted will insure complete decom- 
position. Allow the crucible to partly cool, and while tightly covered, tap on 
an iron plate to loosen the fusion in a solid cake. Place the cake in a covered 
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beaker and dissolve with 200 cc. of warm water. Rinse the crucible and cover 
with warm water, adding to the main portion. Add approximately 1 g. of 
sodium peroxide and boil the solution for 10 minutes. Cool and acidify with 
sulfuric acid (50 cc., 1:1 sulfuric acid). A clear solution with a few scales of 
magnetic oxide should result. Immediately cool again, add 5 cc. of phos- 
phoric acid (sirup, sp.gr. 1.725), transfer to an 800-cc. beaker and dilute with 
cold water to 500 cc. Add an accurately measured excess (about 100 cc.) of 
approximately 0.1 N ferrous ammonium sulfate to the solution while stirring. 
When reduction is complete a deep pure green color should develop, and a 
drop of the liquid when tested with a drop of dilute potassium ferricyanide 
solution should give a blue color. Set the beaker about } in. above a white 
tile to secure good light. Determine the excess of ferrous sulfate by titration 
with a standard solution (approximately 0.1 N) of potassium permanganate. 
Take the first faint permanent darkening of the clear green color as the end 
point. Addition of more permanganate increases the depth of the color which 
finally becomes purple. The end point is quite sharp and well defined, but 
requires some practice. If the ferrous salt has been standardized against 
dichromate, subtract the required number of cubic centimeters of 0.1 N per- 
manganate from the number of cubic centimeters of 0.1 NW ferrous solution. 
The difference represents the number of cubic centimeters of 0.1 N ferrous 
solution which multiplied by 0.001733 g. gives the grams of chromium present. 
Where the ferrous solution has been standardized against sodium oxalate, it 
is necessary to subtract a “blank” from the permanganate titration. This 
blank” is obtained as follows: When the end point is reached and the readings 
have been noted, add about 5 cc. excess of the ferrous solution and oxidize 
the excess of ferrous iron by adding 8 cc. of a 15 per cent solution of ammonium 
persulfate. Stir the liquid vigorously for one minute. Carefully add 0.1 NV 
permanganate to the solution with constant stirring until the same end point 
is obtained as before. The volume of permanganate required, usually 0.2 to 
0.4 cc., constitutes the ““blank” to be deducted from the volume of the per- 
manganate titration. 


Note.—Example: In the determination of chromium in a 0.5000-g. sample 
190.0 cc. of a 0.11 N ferrous solution and 11.00 cc. of a 0.1 N permanganate (11.40 
— 0.4 cc. blank) were employed. The calculations are as follows: 

190.0 K 1.100 = 209.0 ce. of 0.1 N ferrous solution; 
209.0 — 11.00 = 198.00 ce. 
- 198.0 X 0.001733 X 2 X 100 = 68.62 per cent Cr. ae Bee 


Revision submitted, June, 1932. 


' 


Revision of Standard Definitions of Terms Relating to Paint Specifications 
(A.S.T.M. Designation: D 16 — 


Add the following three new definitions of terms: 


Screen (Sieve).—A plate or sheet or a woven cloth, or other device, with 
regularly spaced apertures of uniform size, mounted in a suitable frame or 
holder, for use in separating material according to size. 
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ag Note 1.—The shape and spacing of apertures, size of wires or threads, 


thickness of plate or sheet, allowable variations and similar properties 4 _ 


should be taken care of in specifications. 

Nore 2.—In mechanical analysis testing work, when not otherwise 
specified, the term “sieve” shall apply to an apparatus in which the 
apertures are rectangular, and the term “screen” shall apply to an 
apparatus in which the apertures are circular. 


Toughness.—That quality of a material which may be measured by the 
maximum impact which it will withstand without rupture. 


Elasticity —In the case of paint or varnish, that property which allowsa _ 


film to follow, without rupture, changes in the extent and form of the surface 
to which it is applied. 
Revision submitted, June, 1925; Modified, June, 1928. 


Revision of Standard Method of Test for Cloud and Pour Points (A.S.T.M. 
Designation: D 97 — 


Section 9.—Change this section to read as follows by the addition 
of the italicized words and the omission of those in brackets. No _ 
change is proposed in the note following this section. ; 


9. The cooling bath, g, shall be of a type suitable for obtaining the required — 
temperatures. The size and shape of the bath are optional but a support, 
suitable for holding the jacket firmly in a vertical position, is essential. [For 
determination of very low pour points, a smaller insulated cooling bath may be 
used and the test jar placed directly in it.] For determination of pour points 
below 50 F. two or more baths should be at hand. ‘The required bath temperatures 
may be maintained by refrigeration if available, otherwise by suitable freezing 
mixtures. 

Revision submitted, June, 1933. 


Section 10.—Change the fifth and sixth paragraphs of Section 10 
to read as follows by the addition of the italicized words and the 
omission of those in brackets: 


[The temperature of the cooling bath, g, shall be adjusted so that it is 
below the cloud point of the oil by not less than 15 nor more than 30 F. and 
this temperature shall be maintained throughout the test.] The temperature of 
the cooling bath, g, shall be maintained at not lower than 30 F. The jacket con- 


taining the test jar shall be supported firmly in a vertical position in the cooling _ a 


bath so that not more than 1 in. of the jacket projects out of the cooling medium. 

At each test thermometer reading which is a multiple of 2 F., the test jar 
shall be removed from the jacket, quickly but without disturbing the oil, 
inspected for cloud, and replaced in the jacket. This complete operation shall 
require not more than three seconds. [If the oil does not show a cloud when it 
has been cooled to 15 F., the test jar shall be placed directly in a cooling bath 
of suitable temperature.] Jf the oil does not show a cloud when it has been cooled 
to 50 F., the test jar shall be placed in a second bath maintained at a temperature 
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not lower than OF. If the oil does not show a cloud when it has been cooled to 20 
F., the test jar shall be placed in a third bath maintained at a temperature not 
lower than —30 F. 


oy Revision submitted, June, 1933. 


Section 11.—Change the sixth and seventh paragraphs of Sec- 
tion 11 to read as follows by the addition of the italicized words and 
the omission of those in brackets: 


{The temperature of the cooling bath, g, shall be adjusted so that it is 
below the pour point of the oil by not less than 15 nor more than 30 F. and 
this temperature shall be maintained throughout the test.] The temperature 
of the cooling bath, g, shall be maintained at not lower than 30 F. The jacket, 
containing the test jar, shall be supported firmly in a vertical position in the 
cooling bath so that not more than 1 in. of the jacket projects out of the cooling 
medium. 

Beginning at a temperature 20 F. before the expected pour point, at each 
test thermometer reading which is a multiple of 5 F., the test jar shall be 
removed from the jacket carefully and shall be tilted just enough to ascertain 
whether there is a movement of the oil in the test jar. The complete operation 
of removal and replacement shall require not more than 3 seconds. [If the 
oil has not ceased to flow when its temperature has reached 15 F., the cold test 
jar shall be placed directly in a cooling bath of suitable temperature.] Jf the oil 
has not ceased to flow when its temperature has reached 50 F., the test jar shall be 
placed in the jacket in a second bath maintained at a temperature not lower than 0 F. 
If the oil has not ceased to flow when its temperature has reached 20 F., the test jar 
shall be placed in the jacket in a third bath maintained at a temperature not lower 
than —30 F. For determinations of very low pour points, additional baths should 
be maintained with successively lower temperature differentials of about 30 F. In 
each case the test jar shall be transferred when the temperature of the oil reaches a 
point 50 F. above the temperature of the new bath. At no time shall the cold test jar 
be placed directly in the cooling medium. As soon as the oil in the test jar does 
not flow when the jar is tilted, the test jar shall be held in a horizontal position 
for exactly 5 seconds, as noted by a stop watch or other accurate timing device, 
and observed carefully. If the oil shows any movement under these conditions, 
the test jar shall be immediately replaced in the jacket [if the temperature of 
the oil is above 15 F., or directly in the cooling bath if the temperature is below 
15 F.,] and a test for flow repeated at the next temperature 5 F. lower. 
Revision submitted, June, 1933. 


Revision of Standard Specifications for Broken Slag for Waterbound Base 
and Wearing Course (A.S.T.M. Designation: D 65 — 23):! 


Section 4.—Omit this section, reading as follows, renumbering 
the subsequent sections accordingly: 


‘a 4. The percentage of wear shall be not more than 12.0 per cent. 
Fs Revision submitted, June, 1924. 
a 
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Section 6.—-Change the last line of this section to read as follows 
by the addition of the italicized words and figures and the omission 
of those in brackets: 


[Retained on] Passing 2}-in. screen . . . not [less] more than [85] 15 per cent. 
Revision submitted, June, 1924. 


Section 7 (b).—Omit this paragraph which refers to the method © 
for determining the percentage of wear. 
Revision submitted, June, 1924. 


Revision of Standard Specifications for Shovel-Run or Crusher-Run Broken 
Slag for Waterbound Base (A.S.T.M. Designation: D 66 — 23):' 


Section 4.—Omit this section, reading as follows, renumbering the ie 
subsequent accordingly: 


4. The percentage of wear shall be not more than 15.0 per cent. 
Revision submitted, June, 1924. 


Section 6 (b).—Omit this paragraph which refers to the method < 
for determining the percentage of wear. ean” 
Revision submitted, June, 1924. 4 € % 


Revision of Standard Specifications for Block for Granite Block Pavements ag ee, 
(A.S.T.M. Designation: D 59 — 


Section 3 (a).—Change to read as follows by the addition of the 7 
italicized words: 


3. (a) The percentage of wear 2:1 the French coefficient of wear shall be 
determined in accordance with the Standard Method of Test for Abrasion of 4 
Rock (A.S.T.M. Designation: D 2) of the American Society for Testing — 
Materials, except that the sample shall be prepared by use of a press and the fragments — 
shall be as uniform and as nearly cubical as practicable. 


Revision submitted, June, 1929. = 


Revision of Standard Specifications for Block for Recut Granite Block 
Pavements (A.S.T.M. Designation: D 131 — 
Section 3 (a).—Make the same change in this section as recom- or ait 9 

mended in Section 3 (a) of Specifications D 59 — 26 above. ae 

Revision submitted, June, 1929. 


Revision of Standard Specifications for Block for Durax Granite Vebemeay 
a (A.S.T.M. Designation: D 132 — 23):! 


Section 3 (a).—Make the same change in this section as recom- 
mended in Section 3 (a) of Specifications D 59 — 26 above. 


Revision submitted, June, 1929. 
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Revision of Standard Specifications for Tolerances for Hose Ducks and Belt 
Ducks (A.S.T.M. Designation: D 181 33):! 


Title—Change the title of this standard by the addition after 
the word “‘tolerances”’ of the phrase “and test methods.” 


Revision submitted, June, 1933. 


Methods of Testing.—-Add the following methods of testing as 
Sections 9 to 15, inclusive, of this standard: od) 


9. All test procedure not covered in these specifications shall be in accordance 
with the Standard General Methods of Testing Woven Textile Fabrics (A.S.T.M. 
Designation: D 39) of the American Society for Testing Materials. 

10. Width.—The average width shall be determined by measuring at five differ- 
ent places uniformly distributed along the full length of the roll. No measurement 
shall be considered within 3 yd. of either end of the roll. 

11. Weight.—(a) The net weight of the roll from which the covering has been 
removed shall be determined. 

(b) The standard weight of the full roll shall be determined from the following 
formula: 

Actual width X Basic weight x Length 


Basic width X< 16 


(c) Comparison of the net weight with the standard weight of the full roll shall 
be used in determining the percentage light or heavy. 

12. Count.—The average number of ends and picks per inch of the fabric shall 
be determined by counting a space not less than | in. in five different places uniformly 
distributed along the full length of the roll. No count shall be considered within 
6 in. of the selvages nor within 3 yd. of either end of the roll. 

13. Thickness (Gage).—The average thickness of the fabric shall be determined 
by means of an automatic micrometer equipped with a foot } in. in diameter. The 
foot of the micrometer shall be raised } in. above the fabric and allowed to drop under 
a dead weight pressure of 6 oz. The gage shall be taken in five different places 
uniformly distributed along the full length of the roll. No gage shall be considered 
within 6 in. of the selvages nor within 3 yd. of either end of the roll. 

14. Crimp.—(a) The average crimp of warp or filling shall be determined by 
testing at least four adjacent samples each of warp and filling yarns under standard 
conditions. 

(b) The yarns for test shall be taken from the inside edge of the test piece as 
near the center line of the roll as possible. 

(c) The yarns shall then be straightened by a machine which applies a definite 
tension of 150 g. 

15. Tensile Strength—(a) The average tensile strength shall be determined by 
testing five samples each of warp and filling on any standard type of inclination 
balance machine of 400- and 800-Ib. capacities. 

(b) The lower capacity of the testing machine shall be used until the swing of 
the pendulum exceeds an angle of 45 deg. from the vertical. When the fabric breaks 


Standard weight = 
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above this mark, the higher capacity of the testing machine shall be used. Thespeed ‘ 
of the pulling jaw shall be 12 in. per minute. The length of the test specimen between _ 2 
nip of jaws shall be 3 in. A 

(c) Tensile strength shall be determined by the Grab Test as defined in Section __ 
12 of the Standard General Methods of Testing Woven Textile Fabrics (A.S.T.M. pts 
Designation: D 39) of the Ameri.an Society for Testing Materials, the samples for __ 
testing having been brought to a standard condition as defined in Section 3 of the — 
Standard Methods D 39. 


Revision submitted, June, 1933. 


Revision of Standard Specifications for Tolerances and Test Methods for __ 


Certain Light and Medium Cotton Fabrics (A.S.T.M. Designation: 
D 274 — 29):' 


Tear Resistance Test.—Add the following new tear resistance test 
procedure as Section 8: 


Tear Resistance 


8. (a) Preferred Method.—A specimen 3 in. in width and 6 in. in length shall 
be selected for test. An isosceles trapezoid having an altitude of 3 in. and with 
bases 1 in. and 4 in. in length, respectively, shall then be marked on the specimen 
with the aid of atemplate. A cut } to } in. in length shall then be made in the 
center of the 1-in. length and perpendicular to it. The specimen shall then be 
clamped in the jaws of the tensile strength testing machine along the non- 
parallel sides of the trapezoid. The initial distance between the jaws shall be 
1in., and the width of the jaws shall be 3in. or more. One edge of the specimen 
shall thus be held taut while the other edge lies in folds. The machine shall then 
be started and the sample torn, the speed of the pulling jaw being 12 in. per 
minute. The pawl on the pendulum shall be disengaged from the ratchet during 
the test. The average load necessary to continue the tear after it has been 
started shall be considered as the tear resistance of the fabric. The average of 
five determinations in the warp and five in the filling directions shall be reported. 
The capacity of the machine should be such that the specimen tears in the range 
of maximum sensitivity. 

(b) Alternate Method.—A specimen 3 in. in width and 8 in. in length shall 
be selected for test. A longitudinal cut 3 in. in length shall be made in the 
center of the specimen. One of the tongues thus formed shall be placed in the 
upper jaw of a tensile strength testing machine, preferably with automatic 
recording device, and the other in the lower jaw. The machine shall then be 
started and the specimen torn, the speed of the pulling jaw being 12 in. per min- 
ute. The pawl on the pendulum shall be disengaged from.the ratchet during 
the test. The average load necessary to continue the tear after it has been 
started shall be considered to be the tear resistance of the fabric. The average 
of five determinations in the warp and five in the filling directions shall be 
reported. The capacity of the machine should be such that the specimen 
tears in the range of maximum sensitivity. 


Revision submitted, June, 1930; Modified, June, 1933. 


11933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. W. H. Whitcomb, Secretary of Committee D-13 on Textile Materials, Interlaken 
Mills, West Warwick, R. I. 


4 d 
er 
as 
M. 
er- 
n 
en 
ing 
all = 
all 
nly 
hin 
Be 
ed 
“he 
der 
ces 
red hen 
by 
as 
lite 
b 
y 
ion 
of 
aks 
ould 


1046 TENTATIVE Revisions oF A.S.T.M. STANDARDS Le 


Shrinkage Test.—Add the following new shrinkage test procedure 
as Sections 9 to 13, inclusive: 


Shrinkage Test 


9. Test Sample.—The sample for the shrinkage test shall be at least 20 in. 
square, and shall be cut from the fabric in such a way as to be fairly repre- 
sentative of the material, or it may be a piece 20 in. in length and the full width 
of the goods. There shall be marked off accurately on the sample, in both the 
warp and filling directions, three 18-in. lengths by means of fine indelible ink 
lines or by fine threads sewed into the fabric. Care shall be taken to see that 
the marks run parallel with the threads. 

10. Apparatus.—The washing shall preferably be carried out in a reversing 
wash wheel of the cylindrical type. The wheel shall be equipped with a steam 
pipe so that the water can be heated directly in the wheel by means of live 
steam. A standard load shall consist of approximately 3 lb. of dry samples and 
an amount of water equal to 50 times the weight of the samples. The pro- 
portion of water may be increased if necessary to insure that the samples are 
thoroughly covered. 

11. Soap Solution —An amount of laundry soap of good grade shall be used 
sufficient to make a good running suds. The soap shall be dissolved before 
adding it to the wash wheel. A good stock solution can be made by thoroughly 
dissolving 1 Ib. of chip soap in 1 gal. of hot water. 

12. Procedure —The shrinkage test shall be carried out in accordance with 
Paragraphs (@) to (c). During the shrinkage test procedure, which requires 
exactly 60 minutes, the wash wheel shall be kept running continuously. 

(a) Washing.—Place the samples to be tested in the wheel and start it. 
Turn on the water and the steam. If steam is not available, heat the water 
separately and add it to the wheel. Fill the wheel to the proper water level 
and then add the soap. Turn off the steam when the water boils (212 F., 
100 C.). Allow the wheel to run for 40 minutes from the time it started, and 
then draw off the water. Fill the wheel again to the proper level with water 
and raise its temperature to 140 F. (60 C.). Run the wheel for 5 minutes, 
and then draw off the water. Fill the wheel again to the proper level with 
water and raise its temperature to 140 F. (60 C.). Run the wheel for 10 minutes. 
Draw off the water and run the wheel for 5 minutes, tumbling the wet samples 
in the wheel while the water drains. 

(b) Drying.—Remove the samples from the wheel, squeezing the excess 
water from them by hand. Do not wring the samples by hand or by means of 
a wringer, as either method may distort the material and give unsatisfactory 
results. Spread the samples horizontally to dry on a screen or ventilated 
surface. Do not hang the samples vertically to dry. If available, dry the 
samples in a heated drying chamber, otherwise in a current of air at room 
temperature from an electric fan. When the samples are dry, lay them out 
smoothly without stretching on a table, and dampen. Allow them to condition 
for 5 minutes. 

(c) Pressing.—Two methods of pressing shall be recognized, by means of 
a hand iron or by means of a flat bed press, as follows: 

Hand Pressing.—Lay out the conditioned samples on a padded ironing 
table, carefully smooth out all noticeable wrinkles, and press by raising and 

lowering the iron. Do not slide the iron back and forth on the samples as this 
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may distort the cloth. Allow the samples to cool, and then measure them 
carefully to determine any changes in the marked lengths. 

Machine Pressing.—Lay out the conditioned samples on the bed of the 
press, carefully smooth out all noticeabie wrinkles, and press by lowering the 
head of the machine. Remove samples from the bed of the machine in such a 
manner as to cause no strain on the cloth. Allow the samples to cool, and then 
measure them carefully to determine any changes in the marked lengths. 

13. Results —The results shall be reported separately for both warp and 
filling directions, and shall be the average obtained from the three marked 
lengths. The results may be expressed in ir in inches per yard or as a percentage 
of the original length. 

Revision of Standard General Methods of Testing Woven Textile Fabrics 
(A.S.T.M. Designation: D 39 - 27):! 


Section 13.—Replace the last sentence of this section, which 
reads as follows: 


The crimp shall be the ratio between the final length of the thread and 
its original length in the cloth. 


Revision submitted, June, 1933. = 


by the following sentence: 


The crimp shall be the difference in distance between two points of the 
yarn as it lies in the fabric, and the same two points when the yarn has been 
removed from the fabric and straightened, expressed as a percentage of the 


distance between the two points as the yarn lies in the fabric. Pea Er 
Revision submitted, June, 1933. 


Tear Resistance Test.—Add as a new Section 14 the tear resistance 
test procedure recommended in Specifications D 274 — 29 above. 
‘ Revision submitted, June, 1930; Modified, June, 1933. 


Elongation Test.—Add the following new elongation test pro- 


cedure as Section 15: 
Elongation 

15. Unless otherwise ee the elongation of cloth at any stated load shall be 
obtained when the breaking strength is determined and for the same specimens by 
means of a suitable autographic recording device on the testing machine. The 
elongation shall be the average of the results obtained for five specimens. It shall 
be expressed as the percentage increase in length. Since the initial length and there- 
fore the measured elongation depend upon the load applied in placing the specimen 
in the jaws of the machine, an initial load just under that required to register on the 
dial of the machine should be used. In practice, it is advantageous to place the 
specimen in the machine at a somewhat lower load and to calculate the initial length 
of the specimen from the distance between the jaws of the machine when the test is 
started and the distance the jaws separate before a just perceptible load is assumed 
by the specimen, as shown by the graphic record. 
Revision submitted, June, 1933. 
11933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 


be directed to Mr. W. H. Whitcomb, Secretary of Committee D-13 on ‘Textile Materials, Interlaken 
Mills, West Warwick, R. I. 
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1048 TENTATIVE REvISIONS OF A.S.T.M. STANDARDS 


Revision of Standard Methods of Testing Electrical Porcelain (A.S.T.M. 
Designation: D 116 — 30):! 


Sections 31 to 34, inclusive-—Change the porosity (water absorp- 
tion) test from its present form, to read as follows: 


PoROSITY 


31. Scope.—(a) In the case of relatively coarse and porous bodies, the poros- 
ity of porcelain may be indicated by the amount of water which they absorb, 
expressed as percentage (by weight) water absorption. Method A, described 
in Sections 32 to 34, is intended to be used for such cases and shall be used 
whenever the value of water absorption is 0.1 per cent or over. 

(b) In the case of the more dense porcelain bodies, the porosity of porcelain 
may be indicated by the amount of gas contained in a sample of known volume, 
expressed as percentage (by volume) pore volume. Method B, described in 
Sections 35 to 40, is intended to be used for such cases and shall be used when- 
ever the value of water absorption (Method A) is less than 0.1 per cent. - . 

A. Water Absorption 
a A pparatus.—The apparatus shall consist of the following: 

(a) A chemical balance; and 

(b) An oven capable of maintaining a temperature of 120 C. = 5 C. 
(248 F. = 9 F.). 

33. Specimens.—(a) The specimen used shall weigh from 20 to 50 g. and 
shall have at least 25 per cent of the surface newly fractured. 

(b) Not less than five specimens shall be tested. 

34. Procedure-—(a) Each specimen shall be dried for two hours in the 
oven at 120 C. (248 F.), then cooled in a desiccator to the approximate room 
temperature and weighed immediately. 

(b) The specimen shall then be transferred to a beaker of briskly boiling 
distilled water and allowed to remain totally submerged therein for 30 minutes. 
It shall then be removed and quenched in distilled water at room temperature 
(about 20 C., 68 F.). The surface water shall be wiped off with a soft cloth 
and the specimen weighed immediately. 

35. Report.—The report shall include the following: 

(a) The dry weight of each specimen. 

__(b) The weight of each specimen after immersion. 
(ce) The percentage water absorption of each specimen. i 

(d) The average percentage water absorption of all specimens tested. an 


Revision submitted, June, 1933. 
Power Factor, Dielectric Strength and Resistivity—-To provide 
specific reference to the available tests for these properties, the follow- 
ing Sections 42 and 43 are recommended for inclusion in the methods: 


PoweER FACTOR AND DIELECTRIC CONSTANT 


42. The power factor and dielectric constant shall be determined in accord- 
ance with the Tentative Methods of Testing Electrical Insulating Materials 
for Power Factor and Dielectric Constant (A.S.T.M. Designation: D 150- 
32 T) of the American Society for Testing Materials. 


11933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 


be directed to Mr. J. A. Scott, Secretary of Committee D-9 on Electrical Insulating Materials, General 
Electric Co., Schenectady, N. Y. 
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TENTATIVE oF A.S.T.M. STANDARDS _ 
Resistiviry 


Methods of Test for Resistivity of Insulating Materials (A.S.T. M. Dados: , 
D 257) of the American Society for Testing Materials. : 


Revision submitted, June, 1933. 


Revision of Standard Method of Test for Size of Anthracite (A.S.T. 
Designation: D 310 - 


of the italicized 1 words and figures and the omission of those in brackets: | 


3. The screen openings for testing the different commercial sizes of ¢ 
anthracite? shall be as follows: 


Size oF RounpD-HoLe Openincs in Testinc SCREENS 
Passing a [4,5] 43-in. screen, retained on a [3%] 3}-in. screen 
Passing a [33's] 3}-in. screen, retained on a [27°;] 27%-in. screen 
Passing a [27';] 274-in. screen, retained on a [1;%] /§-in. screen 
Passing a [1;%] /}-in. screen, retained on a [}4] }4-in. screen 
Passing a [}3] }4-in. screen, retained on a screen 
No. 1 Buckwheat.... Passing a ;-in. screen, retained on a ;g-in. screen 
No. 2 Buckwheat 


Passing a 3;-in. screen, retained on a ;;-in. screen 


No. 3 Buckwheat 
(Barley) Passing a 3%s-in. screen, retained on a #;-in. screen 


Tolerances of = 3 per cent on average openings and of 10 per cent 7 


maximum openings are permissible. 

* The names of anthracite sizes and the size of screen openings [for broken, egg, stove, chestnut 4 
and pea sizes] are in conformity with those recommended by the Anthracite [Operators’ Conference 
of August 8, 1929] Institute as approved March 18, 1931, and made effective April 1, 1931. 2 

Revision submitted, September, 1933. 
Revision of Standard Definitions of Terms Relating to Coal and Coke 
(A.S.T.M. Designation: D 121 
The Tentative Definition of the Term Coke (D 121-30 T)? is 
intended to be added when adopted to the present Standard Defini- 
tions D 121-30. 


Revision of Standard Definitions of Terms Relating to Methods of Testing 
(A.S.T.M. Designation: E 6 — 30):* 


The definitions of the terms “elastic limit”’ and “yield strength” 
published under the title “Tentative Definitions of Terms Relating 
to Methods of Testing (E 6-32 T)* are intended to be added when 
adopted to the present Standard Definitions E 6-30. 


11933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. W. A. Selvig, Secretary of Committee D-5 on Coal and Coke, U. S. Bureau of Mines, 
4800 Forbes St., Pittsburgh, Pa. 

2 Proceedings, Am. Soc. Testing Mats., Vol. 30, Part I, p. 1147 (1930); also 1933 Book of 
A.S.T.M. Tentative Standards, p. 471. 

2 1933 Book of A.S.T.M. Standards, Part II. Criticisms of this revision are solicited and should 
be directed to Mr. H. F. Moore, Chairman of the Technical Committee on Mechanical Testing of 
Committee E-1 on Methods of Testing, University of Illinois, Urbana, IIl. 

4 Proceedings, Am. Soc. Testing Mats., Vol. 32, Part I, p. 967 (1932); also 1933 Book of 
A.S.T.M. Tentative Standards, p. 1059. 
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